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^ jl— { 

Ol^^i y\ aLp- i « a^vji .l a ..,—. i ^cJa—> (J U ; AUAl ^lp jJli«)) opbS" 

• j>*- uiJLr" Cri f~*J lIH i_r J ^ eM oU^-jlj-iUs 

( ^ j> w ^' ii ^ ji^-i W| u—^ ^y* i—>* ,Jp yUJl c~U>- 

4.4-UJi C--P; i jIjI_j ajIuj (J^ (Jp ti-pl 4^1 x« iilj . 

-U~-p’'^/ 1 liV^* (_r^ lJU^j V* 1 ' Jr 4 Aj fjL_* AJLibM 

Ajjji ^liVi A^- ^j^-J A»-b ^iUjl Ail J±£- — J-!l J~U-l 

4 ~ 4 i (J^ J^yi l£^.[ rL^"”!.? <J> ‘^rLyjj l? y~y-_/ J>j -U_j — aJj^ oUj 

jA lili , Vji o o J^l ji jij w tA*3 <Owi>- v-^y: f LiSl J J> C-iL- il;U» 1 JU>u^l <v t ^^31 

(V*^* _>* tb-^ 1 <J^*^ iJ b—^ ot^J 4 CuS^ ^ylj C~JL U ^.s bL-UL« — o_*1p -U)l ^»bS — 

{ j' vl 1 ^ t L?*"' 4 o'^-Vl_j j0» Jp a fLaJl J~*Ji ^jL y^p 4i^ JJtl jL-J 

. ^—J Uau 


. ii«lJ jLj^* 1 ->-L-? 9 y* >— --5" -oiU- jJUa (\) 

. ««Jjjy S cj^-) ij ***~&\} jf- A-JSsJi (T) 
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> , ( 

Jr- J* J\ *»l fbl - jlJI JJi-1 jl,-^ UMm jlS' llJ. 

• , 

J-j' V^J _r-^T l ^^3 1 0 -« d £j,j t Jr 4 Jj* d*-** V*'-^' 

U T^”' A —l ^Sd-I ^l*Jl JJj*.« 4jj-Jls>-t 4 ^pjVl ■»» [. A.-' l 

* 0 ^b • a J-^ *UJ; Cr* a j *7 <J jlS" <jlj 4 * «>•jJl o*-lj ^-b>4 jl 

cr*^*~i '-V* V*** o!_^>J C-ijii 4 <ciS"li J^-*j J5j * o£jU J^-Vl 

m • ■* 

Ja—J J UJil -Cjp_j oUti ^Lj ‘O 2 ’ dj.J . AlJ>l ^lp J a *Lc- ^JJI ^Uaill jSdjl jc- 

• ^jk? ^ (J* c5~*iJ ^ d (_Sr^ri Jt* Jj 4 «Ju^Cj ^j_U 
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ajZ' Ji . aJikjt JlSCil IjL i, £yio~il Jjp- 0*LuJ lit i ^Lk*Jl ^JljjJi Jjjjl 

t ^L>lks^b 4 JUitj c ^SUall Ji'^U (JjUil Ax-^j 4 JjAt ljU 

O' 4 ji-As' ASj^a {J,l 0-1* A^Uj AAhkU Ujjll y-iULj 4 l^nilk-j <-J j., M j 

Jj dJii J £^*b • Ljrr ay ^Sfi J—-- IjL ^Ull ja J^l h yx^b 

-£* **** a* l > LH 1 tX £_/- ^ ‘ ‘ ®j&* -i^ J* fit* J- _*a> j-UaiJl. ^-lu 

j \jJ Azrjj 4 «» ^tT y JjSh aJUJLI j* j±* Jfcjl £jS\ j ^^ik, «/S oij . ^Sfi 

Ic-.r^’ ^^2^' i-Aa tJ AA#Ull »——Jlj • ‘ c * y>J t ^p-jVUlL It Oly^l H u'cf 

• 6 L- 4 JtJy-t A-— 'S' ly ^ivji A—li 4 j 2 LL A-.—- j 

Ji j***r yb i£jyy& Ji* J-a^ 1 y) ^Lit J J^*ji ^ t J 
~ Jm J jjUJt >*>■ y' Lit A-xkJj 4 «Ja~ 4 lu (ii nr) ’LL o>-L JT qL J jjLJl 

LUS" ay U L «—;U ( j'-'^“' -/"' J j*b c *^-i*V 9 '*r 1 ^ l 5 (J'y^ y 0 L y j^a^* J^aj y\j « ^JuLx'i 

jjlT^a^t j* j£Sj . a-L J^-*jI JSoJi J yl C'uSb ^b^b ^fr* Liij aaLIi «_-Jl J 
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^UJl Ida Jj pAj&j <£'jpy —^ Jr^U-Up oi {ji -U*~- i_5'_} <U-~aP Jjj j\ c L*j 

\jj\S~ A-iPj . a'cj?} C-* e.'ji, <Jp (J,i IjiJsJ ill oNji AiJ>i ^lp J S-UjJl jlS" jl Aj 

. Ajj hJjLcj oLjj 4 j*L»Ju 

• i'-A-sS'i ^JU ( v-J^JoU aJ'-LJ^ a-JUoJI (. i da UUj Jj old' <J 1 —-ZJ!^4 4 Jl*Vl Jd> j* j! 

• ^ Jd” «J VS'd'-? UtSsjl Ja^j jl U JjdJ aIa! £jLU j~,Zj * A-S ^*i*Ji A*j'Uj 0jijP Jdid. < ^i 

U Suoj p~* *>'■>■' J_4fd ; tUajjt J>- i^A\ -ULil~-' Jp Oj-Uilj p-j J^ad!' jliitj 

aJp 4 -AjUlJij f-jlui 1 4 -U-UtJ'j fj^P \» 4 ol»jS"i 

L 5* l ‘*d’ ^d'l wJtbsjj 4 Aj 4.—Ss^« 4 A—<Jj <_^l A.—A*Jp Ld*j . L~jj . a' ^,—J U J>d\j ,-A«, 

^ . d ‘•UsUjj ej'ap ^Jp aJIp- jia* (ji A^-JiiJl aJJ jLp vJs^vaj Jj 4 aU* jp 

d^i IrJ ‘ dx l i ^odl J|j *lj—Si d~dij 0^51-dl —j J l^oP 

pJlij 4 aJ>I^p' j MddJl jSdiji jp ^Ju . J-a-d'j -U-lll Jf- 4 Jjldi ,—j_i j£i j e^Ull ^ Add? 

. aS^p' I jj A» Ida 

• + c 

A^P- Ij-j*-UoJ AL^idl j'jiV'j _>odl ^LJl^ Ji»lJl) J 1 A~-^*j' JP . liij 

-Up Ji_wa~> t ; ^-j-j-A>-j A^a5" ^ (_>-Up U j' -Ujl 4 A-ip OydjJ ^-4J 

jC . a-Ip p—l?-_j U 4 jJa a_P3_j — o_aP <di! J_ J' J-U-' 

• u —^ 0»*j i jJJi -Uj A'yjO--’l A-i-5" P 4 AJP 


, owi_j UPla- J,1 ijlii *5 uaj jiUlij) jdl jj (\) 
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4 J ^y> e.\^*}\ ~b-lj J^j U j\ iJjb AiLx 

c a-VP i—JJjj -Up j,j -l—^ J^j -La>- -L*-^ (J' -Up OlS** Ua 

Aib^ . * '.—A*Vo ^y-i—Li ^v-uJJ ^_->L-jblj aLaH C-r 1 ^!__^>xJL-. 1 ,J O’lUjjl w.'bw?u Jw-U^U 

Jj-Li — aJ a-Jl ~ ij\s- ^jp ^ J_W2U» J^s. J U ^^2. ~2 .* J iS^y j* *cuip ! _j . JnJ&l/Ji aCJp . r-dluii 

AiJua* ,^'u-a . U> *p— i lj~* -U*j i l-JL-J-! U'ii-1 J^aKj ~\J**. ju-I ^ .jJL'i 

aU--« bj£ J-J- lS _~ 2j C-Uia . IjJl ■,: ^%p i_Juu>Ju i^JLiU j iUji ^-Ijl , 

4 -* -X^aa j^P J-* . '-^A pl_j! «-p'u^jl jJJi ^y> xj>\y ^ JaUU -\j -u* ^aiail a_P t « i! 

. aJi r-tl?-! llJ *Vl aj 

• 1 c_ - « 

^~*ji * "*~i Aj-Uj'i . suw t_S l£a . 1 -Ls> j^>- -L*ji u J—»j£ tla «Jt J> \j 1 -.■?'!< 

<> c n 

i_? ^U-La.’ 1 l5j-^ A-a Jjj— 1 A-^-u^a jl *VjJ . al>l a* da*JU^j v— jI^nJI a] — >*1 ^u Lsi?U a ■ U>- Jj_jj . j—1* a-j-U 

j— 'i wbi \* J>- •' k—Jl 43J*.* <J AJ_A>- la^ia <3 j _• i Aijjll A.—li'j V UaiSl p_A^CU->l 


. aPU-1 j >— c£* i-L& (\) 

.jw^T)) Jl I^alpl JT! soji aJT Jl a^uldi AihPs SjU-I k_—-Ull j* jJ3j «0^b8 J-^>Vl J (T) 
-u>i *1»J| Lu_i, ^bT 4jj dt Jl...» : J*l» I UUSi a>^\ J l,JI jUii Jl dU, J iiUJi #0* Ji ^ J (r) 
y Ji -m ‘ Cy"^ UU— &L- d J-b-J o^-Jl J jbT JTl Jit Ji <j /U, jd-l Jp Aiiil Jp -up a 
(A. Nasr ( Qusfy. p, 2) .«^U ^ d-p ^ J^\ J V<L- ^ 4>’d ^ jCiiu a^U 
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ii* J<jJi J* o>-U-j Jy-udl jti diJS 0 Ui tj J* 14 yVd 4 

JU y>* L^- y> claJi y} a J?z U jl <Jp ; aj lays-y^du-i ^li * a jf- J^- 1 <J^ *ALc- 

j^lp iUii ^bjji Aotdl oy l? 5 ^ ® ^ i) <- % jS ^ iJ l.^ ,j- 4 <s ~ 4 j^-—t* *Sr| 

. tUjj' _*<i l>i Aii J . 4j J-vjJlj \Xfi> l^-i i Li| a!^j ^r*" ^ ‘^^ J . , — : - :> ' J . .*J 

, i<LiJi 1-U A-i jjji a» i H *UyH y) ^ 2 —^» oil—-j aLp u-’bS" y> oYti* £— * (J^ ^~~" ^r^"* 

. jJJi (I < a U_,d ■) jJ AlJ.i yyS *y»?- (J aUXL—J 

j_»_. , ! Jj Jaj aJp jiAjJl C->- ydd-' C~ dJ 4j l* Jr 4 1 —' l4 J^ W* 4 '—“v '■* J > 

. _/u<Ji U* J oij_jL- U Jp A'Jd-l J> vl^j l s^ y **1^ -K>^' w* 4 J* 


i^ijl cJdi J i _ g ^J.5 iJL» a Jli J^i dy_-* ,> V^* aU^t* J ddi d-d" Aijs : yjyJI J' a^Lm J _y*i yj J*i (t) 

.sij 4 JiJ —U UiL* _fh£ji 0j5lj j! iib» jiT yjiil oSf Ailk £-yi aj d-s-yM Nj dUo STi 1 <1 d-d" ji_> d'J aUjj j^Js-S 
U diio J,; k_j_si j! dJU uy d-y f . ^~xr“ k-ldk! aija t^P ^v* yd iLjJi d-c* J tfje cz*\j> if * 'dl-di d_T 

JtSd.1 ^pip A^l_Jl *dil) J^dJ) diio Jib (yj 4 dii—* diU yid~j 4 ^- di^jl dj 3 J^”^i ^ y dJj! J 

{A. Nasr, QusFy, p. 5). e u"^> yo'j Jjil U J-ds Jp Jsij AjWs iUati 
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aL*p LLS^ <_^l ^y-lj , -L»L*- LI 4j v-aJ_j 4 LiJi -A*j ^ll jJj 4—-.IL 

ijjlli)) oU_^j 4 a*> JUL aij y*-l JSCiJl ILa aLMjI (J ^j_jI_j t olijl i—n/jlj ^J-Ul J1 <pI 

, w*LS 3| lilli (J o-Ua* U £y>- 4 ~Ip iS^.3 L (l 

l» Ji* ^Jp <C.iL. J Jfx-iJl lJu ^a» iybS” J-^p J oO jj jLijT j—LI (j ^ *\ t) C_*J1 ^ 

AlUil <Jp J^iij L jS I 4j 4 j ^— ^Uaill J^jJl ^ <_yj — 8 ,^*11 )) 4 $y>£- y\ 0ijT'i 

*^l 4~—,j ^jSv-tJl I.AA (J ^j.i h . « . * — j ^j-~J il i__A-A>- (J>l 4A> t)L. 4 (( ^^3U~^“I B <—^y 4-j Ul 

l^Jp Ja-uVl J-a-*ll 4jj^-j a)j£—- y*a i_5^i (j-*rlj 4 £ji Cs* ai' 3 ^’ 4 X? 1 jy 

.JflJjll Jr>L 

L -a> xZj ^.Lij t _gL , bjJI *—all y^LJ -L- 4 1 aLI <_^JaLL*j a-» 1*JI 4Jiy-l (Jlbb-tAi 4 j-a* yl bli 

a—aJ 0 L ^L=-jsl y- o^j 4 aL... ~ -jj 4a- L <Jp aJ*>L[j y Aolj»- tj J-^L- y> 

xJj jl js- y *cJy y^ Qjj^taa 1 *-1^ ^ <—jL-liVL Ip-jO 4 aP-I—Jj tiJta (_$ brpjb^l L^ 4iLaj^j 

• *** * * 

4 ayp y lajb -LpL «U^J| C.—J 4 4jp juL <hi y-yx>_j 4^j ►ls"ij 4jJ>l ^L- oj'y- A^*_J 4 

. 4 JI A>-LL|j 6 l7l 4 JL 1 L LL»J 4 j ^L*-l 4 jVj 4 4^J>- ^y Al.Ji Cd 4 4j Lilli L)l ciLl J ^-'“' ^ jJj. 
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'— ~s>- AL* *—OjrviJ aJp C~Aij U ^Jp y» Olii ij oJlAU-i Ji . tljjji 4jl U Ij 

jSLiJl SjUtJsI jlT J^ji . ^wzlj i<_pP A) j>-\s U (_J,t jbiJ; JrJiSw Ou-Jl *_iliT" (_$ 

ij^ia wb-l J Olj>Jl j* ^Ti U ASjjXJT aJ I aJj! tJ t aJj Ju OjoJ Alt* j,jIp Jili 4 jjS’Uli 

C w # _ #t -- 

J»J.' A5^> Jr* ~'i a! l 0 j>- 1 Js_j ^IkSJl ( JxbJl ^JaJbJ iSj^ _/*■' JjaLa)' vJL-jJ" 

li 4 a1-<i!( k—Air jjp oli ^$ LC Oj\>tZi\ JjA^} • ^AiajjJi li -j - --- i j’’■ A; ^ w 1 »- 

• ' # ‘ ^ t e 

iJj ,-.3.* 3-IP j_ 5 A_j^» C*l—J^ ^J^Jl *--A, V- aJp JJ) |i 4 A_*j v__—rl>-' tuj J l* _nP ,«jJj <■ 

• i a 

(J JjXbr* Aj 1 ^Jp . ^Jj-XO Jrbil -lO <J-L*li J.P SjL*Ji iSj~* jr 3 ^ ^J 

fyb-' Jr* ^>-li ji l-b- Aj «--ol£jt <Jal*aJl Jr* AUii jL ^ gjjJi N[ A_ip ^£1 C-*.Jj Aju-j 

.* 

. a Ov«—Jt b J rJ^- [ U aLa]S J 

• • * -e t # « 

£« ; 4jL*£>-l ^i*J |» ijlS^ il)t 4 AlP oJ^-l \j\ jU <Uj* JyLJl 4 j 1 j£5 Jj& . lalj 

M AoUi 1 aL-^-I J,1 jl>0 '^^4 -l?-lj JSj l^-yg-A) -lAli jjj t ie-pp A^vJ-L- U 0 Lp \ cT LaI^j 

. j^LiT J-Jl J ^*S'U ; \ c1 ~>-Lj» 

. i_jiyJi "V Ab Aj-ij ^ 1 j j~A>- -UP oJ/P' -Uii 4 IjIj 

. Jp-jj'r jlfl (J,i j^ ij>C3 4 jJJi J ^t-fejU^-l Jr* bl~JP U JJU>- aAii 

rr'UJi'* j^ Jjii ^iJ ^Od'j 

. -L*j Js aJI u>t— —« U 
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. « B 1 — 1 IY” ^lla5ll L<JuJ ■«! -.?i »jl • 

J| j'd^P <. L w>Ul* t kJakJl ; JrJJ j>.« k- * Jj>-| Jf. 2 Uj 1 -j, y~ jll lil 

^Jp Lajl i*-*P ^ J-sljJl ia>Jl jU 4 yc*%la —U iijUll J-aaJI Jl o'u)^ *tk-Jl 

• "^■' 4 Jp c>k!l J 4 J^aiJl 

jji i 4 \J> lijUll J^aiJi j»j -?-i Jp Ukli* ^0-uJil i.?-jd i_?-^i i^k- 

4^^ CK '^■ ! ' 0\ Jyii .-?-i k^ Jp il ij-Pj -5-?- jfi ^k- Jp dl i**P i.?-^! **k- Jp 

. k>- Jp ^j^p i 6 

■kjo . fl -?-' J-k« 4 -?- iki jSoJj 4 C-aij' 1^-5” 2 *la£ c Jj— ikaJ _?-i kk Jp J*j Ijl 4jU y 
jSr' «?- i i' Jp <_£ji ( k \ 1 i ) LaJ -?-1 j . i-?* j d £tk-- Jp i^>P 0 1 jS? d <T) fl I Jp ^_kj _?- I 
.16 d! Jp (Jji, il j£j .J»-i ,51 jU- dl Jp ^wP (r, il 

tj'—* -?-fi A^y* J-; 4 iijwi' dl Lkk-I lili ,_?-d al ^J. «?-i ia dl oU^ jj'j 

• « i 

.u|jk J1 LoJ U kkij (. ic'J .^-ia i id 



i A. 


_ ^ aj jSn> <L*kl a-i* (\) 

.^l JkJll J (Y) 
• ( r ) 
•A-* (t) 
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J 

•* 


j>-\ *>-j oJu jJp jU j) 


. l* (_u J^Z) j*J J 

i^Njl—i^i -*►«& ^ L Ja^U 

( ' } isd lis d-?- I-?- 

Js I „?• I j^vj 4 i3jw* iIj otjL-si* is i -^■■5 c jlicli Jsjl ^jjl ij jtAi 

^ 0 _j^ jli Jsfil -?-dl Ma~* fll ia^-j O^li isfil j^jl ^jjlj —a* 

U®l>ljjj (1)Ij_j \— 1 » 4 Jsifl '-IJ. t * ajj! —.« i-j^d cl~b> ^>L^>lj . JsflJ 

. ^ -.. 'J'^ jl lojl U kiJiij . is i fl AjjI^J 4 ayua-lj ojUilll 4 4 jjI—>1* 



DJ A* L^-»V 4 ijUk/Ji *Jl jl il Ja>Ji >_a ; .. ii jl L-aA Lil_j ,i>^la>«il ^ ij|_j]l ^ La»l) be JavvJ 1 - jlS” ( \) 

. r !uJ.I £-iii J 
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^Uaait 0>L»>-AJL« A-Jau**^ (__$ c-U^ll ^j! l^-Ai *u».-Ul« 


LS 


U 


be* b>- jj* I J^ajj £ Jai j>- 1 Ji t A-^sj^A* ^ ! 11 ' * Jai) 1^-JiP^ 5 Ua*^ _p- ^ i o Ji I i 

. Q aIaa jJp LiJU 




til 


tTJ 


A — - 


Jl 


Aw_j 


j[ jjii 


Jl fli *L~Ji T ijbjljl* -b>-lj t^Is— i c-O Jas Jp 

. imJ !_]*£ '_ ~T J| 1 «W> <_J*ji* 1 --£>• J-* (_£»i5l jl A^~J«S^ ->"d 





(_$-Ul JyJail J}~X> l£JSj\ ^>lj A*j \J aJI l* cL~»Ji ilj 
J < ' X ' > ^ aUIaIL ^ j£- (1 jlj JUll -Uaslj Jl 

l~L& 
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‘CJU'j JA J^.\ (J j 

<L~J jJp i 0 »«aAj t a^Ji ^p ^UaP ‘—(J ^T**^ 

. j-da.'Jl jrialSi t { _ r OJi j J>| 1$--i*j t Wjjil 

C-*ij ^Up -U^ Op jj^lj Lki ajj'^ 51 C~U>- -uJswJl Wjjll '~?y*r. 

• crjla-^l crw^jl ^ 

'- --^ (_^ *>-0 jj*jS O-J 0[ . 5_^3l £cJ a~» ^jp ^liaP ^ *^* ^ ^ 1 —-^~ 4 (Jlia 

.1 Aj j'j ji-LtC Jj^ U*y^ '~7~^ >r ~^~ *i& lTL^' ‘t'C^" A r~^” *^" ( T > 

L?-y i>* 5 *Hj tK Wj '-^*- 1 J* V' O 4 J 5 " ^ ^ 

^ j£j 0 j 5 j -?■ J l j <C* ^js£j . J a]oa> a 1 o_/'^ gj 0^? $' 

.^o j'- 1 ^ o*y^ ‘-rr^ fl cir 4 J f* V lt^ - Vr* ‘^ J a 4 


; ••; 
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(jS\ 0 ) Jop jo ^ ^1* 4 jbjUl* (J t-J jO_J 4 ijujljla biS"” ji ^ 

• c3 4-J ^ <-— j fl (J,l A~~jj olf-btjU j lllilU «?- 1 Ojjl jji £*Ja~v 4 (jbjUl* 

C . 8 s t 

5jJ ^- 5 A£ IS i 5 S^i-As 4 i I 3^/Si ^cia^ <_$ ^a_j A~Ip i^oP Uaji ^ t»P_i «^* I o^ji.3 ^rJau-' (jp 3 ^ 0 J 

<U-^S" -?"V—■* ^jS 4_~~>- 4—-> ' ty*J* 4_~ > - A~lS .jgJ 4 ji Lf—>-J 4 4£ Is I AjjlJS 4 .£*- I 

• ' ^ij'j J iJ ^- J' <_rt^* Vr^ ^iili ji-^ gjH cTL^' 

*■ —— 1 j|* 4 1 i! (j/ljJ ii/uti! ^jp J*^p ^Aj 4 bjl^» 4»-J (j^J ^ (jlj 

dJii Jr ^ 3 . idi i Aj_jij X> 4 ji J* ' *bj'j ji~bi£ J}N u-?- N_J 4<j; J >-Vl Jp Adi U^IJb-j 

il) 4—J ji J^-i . £^0 J bj[>* 4 i Sjlio <J>' 4-J <iaij ^ £j>sJ L£*^ j^xJi j 4 —> J 4 ^ i k_~j-S 

Ljy_j i_J~* j 4«-J 0 4 aJp J)j^>P L* 2 j 1 i j 4 l S_/ta £tk_- Jp oj~*il ^eJ jl_^» 

ij>[ (itmJ A-—is jl^-Lii^* jliiiili ; -^-1 3_^i^ T^k— 1 ^-^iJ ^ jtj cA^liU Uda—3 4 tjbjlji* ^»4—> ji j 
jlT lit jbj^L- Jc-j J jV > Jc-> J-[ Ow> j° ii* £_« V~"J • c/° j^ V~^"C) V 

^o < r ^S' ^ *< Ju Jl^u a--J Sljl—li i, —; ^jj t oLmLju ji jo_j . j^j^* Ai^aJ! <sOa ^Jp ^*Vl 

- lx ? j' ^j' ^ <Jl 


, ^) 

(A. Nasr. QusTy, p. 4) ^Uli ^_i'l J ^ ji J]U. ^ -Ui Ji } J^Sl\ j u ^Li (T) 
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C . 

lilli J j&i y) OjS'i U J O^Lj 


J*ajj 4 ^r: jl' 'j- 4 * * ^ jj^ i 

pJU o^jJ 7xii~i t jJ -T^ '~^ L jj^ f 0 j£ 

Jl a-~J jj^Jj C-^ d 1 d £_ lSjIji £\z4j • ^ jl>*J J~* J"^-> 

-k>- jp Alai t J?w> i J^-l bjlj^ ^ Cr* f • j fl ^1 ( >d £_ 4 r - ~^" 

Jii* OLj Ji- jij WjjJl |»jI* J* jf ^ ^J*-* 01 ^Oi; U Jtc .jj-»^J ^j'y ijP ^ 

a-JI sJu j,* li. Ji. Jj .'Ji* Jl ij Jl J?j vO jj&i .01^1114 jJ^ 

A^P- y&Hi lOoJ jl—« Jp-l_j JT jN jt jl—1* J? Ijl-^- 4 A^- 1 -^-! A-—01 

, , ** i 

Jji _b>-lj JS"" ON jL jl~i4 Lil J^Ja IjIjJUj i^-jl— j ^ ajLIj 

. Aj jU,,A « A—J 4_*-Ll« ^oli* A—J CJj -b*-lj JS"" y» (J^ujl—ill Jp-I Jai . ^ 1 lili i o^Jl JaJ 

jS“ Jl JbJJ (jjjl—ll a—J j *^ljl ij 4 ^ J[ ‘—^1^1 ^^ Jbll ,j^ J[ JjNl J?J a_~J jl (^-1 

JjT Jl ^»oJ c^j 1—1*1 A-—j t oljL-ll A—J ; tUlili (jljl—ll Jd l)>[ l /^ljl v~^” 

J> j .«J^>S/1» y o aJUII j* -?-S JSlbJl J j-J t Jl v*-^ (^jl—!•' 

U liJJij . 1 ajjIJ *- r ?r 4 -*T ^L>'j 4 ‘-rr^T ->'—* -Oj 4 1V’ t/1^ t ^r'r 

. jl toj' 



^Ja>- _L>-!j JT ji ^jL All i»iJJj_j t yv*aj U' ( ^ r _w 0u> J j AiLiJ l)U b-fljij 

Jc- Zy>s- Ou ^Ja? 4 - -b-lj JSj i jbj'j^* "^L* i-^“ •^ r5 " (J* j j 

^it« J j - *^! liJJjSj) c 1^# t 4jjl^i* i^iliil . j\jjl y* l^j ^1 SJli 

• jrrr' j' tjJj' U jAlij .jcJ^ J 


. Uj^aJ (\) 
••■^ (*) 

. jlAjJl t5L-- 3 - 1-.H S ' _ (j^i jl <-jl^JI ijl •XfQS ji- lj>_J * j f j*^ l 5 1 3 (1") 
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‘UlL-j ^ j^aj uJJi (Jp (j J>-\ {Ji^ 9 

JJ-j i jki ul L^wU-l Jp t I Aki Jp L ^wJaP ul Uj* 

i. l^jl_^>l ^ C->- j>- c5-^' . •??' ^ U> '‘ t - . - l ‘ ap -^■‘-r* 

, .- r J,i u' v^S" ji Jl it *_«>■ a~J o[ Jjiii .it J_* jij ^l J~* o' ^-' 

. ->■ <~J 

Jjw j i t i_k« Lki t jj JJ_j . £0 j'O.* A*ki t i t Jaj t aJp jjOjj Lkj t Akaj 

J-k> fit Jp (k no) Q^^^P rjj-) <. o y>j i 1 jSy: t J-kj j-w* j'-^ a*^ t w>' 

ki k^^JS} .jj-»o Aij* i^jjl jloil ^ Ja^jJ £y-'£‘-o ^ 5J ^'o J 5 " ^ <jrr* 

i^Jii 7^ j>-* t_.Ja» ^Jp j\a~i0 C—jIS^ • £^i Al»* c£*^' jl-J-ll ^k* i— a-, ,- ai 

Ji ^jTwO .^O 1 A*kij Ajt^- £i A*bi t A^U^* < <J,[> l^U j luJaP 

4xki ijuw? ikwaj (J i j '«—> > j'- 1 -* Axlai J^wi __£} >— ’ fl - k ■^*'0 Or!-? 4 0^ 

A--J l$lj j\Jj\ J,t jJ'jOJI jUail A_—J jS/ Ji J' i?i A-*^ S<~) J[ • ££ < J ,a> 

^Jp i^P ^-1 oijJti i_5 b ^ ‘"^ ‘ l ^^ w5 ^' V“^ A-Oj o-b-lj 

Jij •^■‘-r’ ur'o* 4 -r > -^ ' v'- 5 {^ a -' o'^p U» ^ C ^ 



, u ^i*U ^ 0*^ a' 1^" •j 3 *- 1 ’ <y cs*- ^ C 1 ^ 0 ■ j j 1 ^' 0 P) 


10 
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^ t 3 ^ k ~r^' <Ji ^ ^ < -rr^' ^ | w«~r ^ ^ 3 ^ ^ u*J* *—-^" ^ ^ j » J £ 

.-Tw» J’ 

v--^ j'—• y> c>3jl *ti5" Jbj&\ j t^l 1 ^ ijjlj jJj y> ^ wJ jir Ujj ul jlS” 

J.I '-rr^r c>j'-3 | * j 1 <u'j ^--~r a^-S ji<» >>->^1 »——r -£~>- <3?^ * -OUJ' i jl 

• i • 

•Or' *3* tajl k t j*-u Vr^ - c^' *' j ^_j'3 

J* 4 - ^ 3ap L-j» I Aki ^ Jjijj 1 ^^ a kl?3 o* aJ ^“L> Vj ^r-J ^*- oI OJi* jjSL) f 

^ ^ (Jr 4 _>* c/3Jl i I i_-~r (3[ 1 '~7~^r ^—j u| l y~i U L-Li JjJtij . ^ I O^-J ^ U l»ljj ^Jp 

■ ; :V.\..« ■ _ , 

Ukjl I ,J~* t^3Jl ^ I c_~~>- (J,| I>—~>- a-~jj i oI ajjIj <—->r J>' 1 i w* ajjIJ '^-~ s t i _$ e ’\ ^S *~- -^ 

k -rr^ ‘J’i L r 1 ^ *rrr^ a b^' V-' (J* • ^j!i Vr^ ci[ *ojjj *—~r ^1 «US" i__0-l a S 

• A -S>3 Aj> ^r*-~zj tajl l* OJJij i^ol Ajjlj >—->■ (Jt Ajj\j <—j>t < _ S «>-l 
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/ » * 

jJp ^Ipj ax l* Aj_j'j bJlSj t o_5" la -—) ^c- jU-ji A^Uj lit 

4-—^"" jjl \ £ *A* J .dslaljl -la^'.ll kjJJj J/j ^Jl ^£-~l5l ■—'_*->■ 4—J 1)U C--AiJl iJs^S" Wdi U^-Os-I 


ur i*J (J,l Him 

Jr* Ji' j^lu Ajjljj l ^lai 3 P i»X Jau-j ^Jp c qC*Jap tljVjSta 1 u«JI L*j» ,j^xli 

> < 

t/’J* y* 15 1 Jr*.? V cr“J* 3* V' lT'J* J?V 1 •* V V' 5 'j^ 1 * > . ** l* 

a.. — . v S*" u-j 1 »—■• > •• 3[ ^ 1 u*J)* *- "T ~ a—«J (1)1 iJ_jili 3 ^ l^-Jp (j bx li 1 j_jp 1 t o 2 

cr-J* u rr^ 


Jl 


cry* 


i^^vvp i wJ Joa^j ^ £_33 j fl j^r j* j Xr* ^ ti jJJj 

-Ti t£*y* (,) U^ (T^J k j-^ ^ a - 3* t jo j.?- i ja^ Jp <r) c ^ 

bjL oX* *■ -S"^ -k- 5 yj 3 ^ <£*-? (0) £,*"?* 3^ ‘■^ ^ <J £ J-^j jl J® 3 *- 3* 

^£^l£ b-i-* * * OjS3 «. jbrli 2 )&£ fc x« £^w>jj 

® ^ u, K '-?* ^-rr*' A ^ * *-.—^ ^' l/“J* '~rr^‘ ^ 3| <51 -S" ^ ^~—■ v_-Cr ,L —~* 

• (jrr 1 ^ ^-'^J 4j*>w; y>j ^ ^ Jl 



^—»■ «j»j> jj-i« j i u .^-' 1 *) * X—i' • w' ^-* tir^ j^*t v 3 —^ v *y* ,*' 1 ■ 5 -. , ^‘ (') 

JiaJ' vllC ^ll sjl >_ .-4-?- 4 — i Jl» ixi (sic) \fAf- ^Itu- y\yi J* i/ 13 —■ j'--ji >X—sis'-L' w —i,-'-; 

. I ^^lA. ijui'. U_J-* J*>Ui>l *- S} J>^ I 4 —3JO JjS/' UjjA ■—'^r A-—-^" o' '-f—^ 

Jiy . ^jkJ) J* dUi j* fJ-)\ *\»^i t» O' Ja (A. I-Waia’. Aim.. 1 6v: 18-17r: I) 

• j*~ » l»_J.' ^ji tr ^‘jl 

• W^ V < T ) 

i^fl »^5'-l)l t _ f —_«• il^yai^i'i ^ J ^'>' (J^—•'' vj ^ ^ (''*) 

. 1 Laj' i<-pA I »l*_ji‘ o 1 ^ >,5 (t) 

• c«# ^ (a) 

. •lijJ) ^ 3 —P j /**^' OOl-lSj «u_j$l! J—sN 1 J (*) 
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« 4 J 2 —^» <J frlijjl (jV (a £*U jUjJl (J ^>-1 tid ^ 3 

4jU j J*£ ^ t _y^£cJl ^ ^ (_$_}£•-ill -U^j_J 0^ -^- jJ~-j ' U' ^-_*» -L«j 

Ja>- jO .5 j J*>Ja>- ( j \*ll) J-^j 0$ \jt~‘ j.?- 0 -_«i U' 

4 jbji— 1 * ii .?• j ,^-ji . j? ^ ^ c , ^ a ^ v ,:> ° ) l ^ a - - W"'* 

. J.I ^40 A-—^ i Je> J.| (T ’ J? W> A-J jj^3 ia>J ljU« ,5 j jj£> . jl^li 0 bj'jj 
► lijJl _«j' t$^Oi ^5' <^-Xaj. 1 j U. 5 ' ^*> .—~>- '*0 o 1- ^* c ~:~~~ ^ ^ o| *“0 *r—’J 

jJJi J?-S/ j^r 'jMj v_~>- J| -r ^~r v~^" C5* ->£. ^ C ^ 1 <r) OVV*^ " J 2 - 5111 

u r-_*i w~r '- r ~ ! r Jl 'o v-> (• di j-T • <r) ^J 

. jli o' loj' u oJjjj 4,5 0 J.J ^o 



’iia?- JJJj I ^,t '_jy- *njl ^ii— '_iL! . ..^ir>- ^ 1 i_-^J »UJl L ^ a — 51 _«^ jJ* ' 0 -—> "- l S J -* J ' Oi-tr' ' l - 4 O/T 1 O) 

. 1 j-Jl -0a— J wJ j i—J 

•-**3 (i) 

. i *-ia.'v ^j^JL' 'Ja 0 } 1 Li,' LUj ^j^-V » j 1 ^_«_Oi*j «' ^1 <*-Uil J '^1 (T) 
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lil tjj»- ^JaZ S'ji -Ai? If 0> JJ' J*- ^- r —O' Jr* jJ Ol>-' 

i'ls= V li?'ji J 1 * 0W^-~* OU^ f 5 ^' Xr* Jr* 

JT J* O' v-j* v <•-&» J! ^ ^ ^ J* ^ ° — 

Jp J\l' Ja^J' ^IL j *Ju~> Ja>- 1^0 Jjv^J' (J* jr^"' -**? oUaw JaaJ j ^ *T , ‘ 5 ' 'A/'- 5 Jr* a*^-'j 

.iiJlijI aoJU'j jS^l' 


*_-lj i_^pjjl iJU*- c j^jjS^Ol' l>^ J^-O' ^ V~ 0' a "^ #> *^' 

J-0 IS^W4 *>L* jU» klHl J £>-'j y^jJl Jr* ^jrT- Jr* Vi*^ t?^' 

*“ ^ € • 

.SljL-il A--J j (jjp-Jdl \S^~ '■*■* J~* ^* 1 


»yu J)i\ oy\j}\ j* Jjil l^Lai; J^\ ^-ii' V* O' '^r ^ _/>-' J/-^. f 

. ij-' J_}0' O-Uj A—S < __ r a*j <S\ 

. A-Oji \£" J^kV' a^-S O' 


A A x- - j j 3- »- aJ j - ,lorJ 


BIBUOTHEEK 

SUBFACULTE1T DER W1SKUNDE 
RIJKSUNIVERSITEIT TE UTRECHT 
8udapo«tla*n 6, 3506 TA Utrecht 
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JtAk! <JlS 


l rr 


4j I S \$J . i 0 <*-> -?-ai <5/ki ‘ 3 jfy Jp i bjip t ^lajjVi JljJ y ojb jjji 

i_/"b <j>? t_rt^ 4 “^J 5 bj kills <J bkl>-j c fJaJjVl Jlja _ks J| b^_j£ b—J ( _/=’j'^l Jab 

3 d lT^ 1 J !j ^J cr'^ ! <j"l J* fi Xr 4 • cTi 4 *^- ^4 J^ 1 £ j* C«J 

jo -k>- Jp bj->_P J bai ^Vj i 4j ^Ull ^_jbi £-Uj* jAj t 0»liu-l Jp d£-^Jij . ^ I ^ji ^UjjN! 

js^l ?Jx- Jp b_^p jib" bl jo ^bbl JiaJ Sji-AJl> k j jjSks . j? bab Jp ball y?- 
. L y s j'^f Jp k_^— w« (^ u * 1 J^ bj^-dJ ba . —J l ^—j cl*>U?Vl y £jJ! Id&j I 


\ 


J.r 

J 

1 /^T 

p 

i / \ 

/ \ 


^_ 1 \ 

a r 

u 

r p.~) 


Jr- -k 

\ I 


J-S" oSi «-?• Jp b_*-*p J-b” k>- .b’ ^ ^bkl j* cb-^' jod bjU .4 LkJ S o y>y 

y £jJl Ida, . ^ I y£ j-UyVlj JsS/i ^k- Jp Ijj^p jib” bl 5 *0 ^Ul JkJl jl-O- y 
JkJl Jas dfij jo y^S JkJl Jas ko ^—_J . JbJ Jl £jiJ b-jb*llj b^alli ^—; 

c 

. oaJb-J 1^ JkJl y^A jT^bls .So ^bai 

4 -rb7‘ J® 1 <bdl *b-J bb-J, j ^ ® bli« 4jLius 0^ i_$^»-p ^ bai) ^ JjuJj 

, kj _*&, JkJ! Jl jo yj jj-biU A r -^T - p _jU bl JpI - l^li yj Jo Jl ^1 yJ 

. Ual*^ - k .—Ji j b Jk jib” Cji** 1^ ^Ujjl jib” bU 


• b-x> (') 

. aJi-Ol A. SJiiji <ba‘u; jJii ji jIu Ji JaiJl jS5" jSbli j (Y) 
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i <-£*^ d Sps i a jU* UiiU i UaIx* j js _Jl3 olS^ lit j (Ji> \ *\*\) 

tiii® kiJj-iSj . (J0 ^ ^^ 3 a.— iS~ ^_au1I J 6 (J>! ^ji*ii o J? 4 —~Jj » ^#i^a aIS" t^_.-j-t ^ s j 

iS JM ‘-f’jr^rb tpvi i i_. — Jt ji?fl ^jii* l 5 ^ te-Kr® VirJ ol^Lii* 

. j^eSWC A«ji*^i Oil A*<3j_Jii! 

duO li^P >wJ ^v* kiAl~i5j <Jp Ai«li-<4 ^^ d ^ib t lij^e- I aIoaj ^v* 

O^ij^ ^r~" o'V (_$»■ '—I 1 * aLI? uO j ^ I ^**2] ^Jiaji Oj^-i t 

t 4 << j: 

l^aL-ii (J iJjJi a^sj jjL* ^a 1^1 J 3yl-lji ^ias i_'a..,.-Ti ^1 <)—oJl A*^1*-*J ^ilill A^aj^A* (J^AlaNl jOJiJI 
t3 ci-U-lSo 3A?-ij ! 0 ^*3 06^ -S*0 cl vJOliliLl (_$ a—jJIj » 01—>IS^" l* A-is-S”” lj—jla*j l^s»? bxJ-V Uj a_—<L,«j 

.o-i^-lj uo^ J ^ ^ ^tili® 

e e t _ ■•• t c « « , e 

_jt aLwC— j jl *UjJl _«l Oj jj ^JUI jl J*j Ol >— ->i‘ 4 J*>Ui j\ j *I (J 4jL**l*il JjA AAi y«J liijl l* liliij 

til^’ <2r® (J 1 ^' LiUal i jU^Nl I ' . : 1UU t ^*$^11 j* (J^UaVl ^~y {j* l_a] ti—5 l y^-~ o^"-tj 

A—Jl ^y» Az >-tUjjl A) ^gji U jS^Jj ^ . O jy- Oj^ ^^-4^1*11 Ai |^U i A) Aa_^5 


■ v^ (O 
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^ ^ fr ^' jjiaJl JSCiJi 

Jai ACU A_}Ij Jj' o £~ Wm .-. i ^Jp tjrAxi?I a 1« c _r. t ,. > ... W p JauS^ ^Jp ^Uj Ijl 

l5~^' i ^ j 4 W —* v'*^' Ljr^ f^^P yjji Jf* (^-i IjJp CJIT 

‘-rr^ - Vr?" *?—’J • Ulj t ^liJl a]clojj JaiJl ijJij ^ ^Jl ^-pJJ aJUI 

• l£j >^* J>[ JjVl Jfe V~^ i£j>H I 

•* * * ,. , 

^ >*j Ui i A i c-J I ^yji (Jp J-«Jj ixli ^ya-aJl Ajlj (Jp 1 Akii ^Jp llakLoJ ^-1 ^1 ^-y j! djlia 

* l 

J,l i I '——^- A—j j[ Jyl* t »—jl a^jlj ^la* j_jp Oxjl* i_0»_kp ^ Oi w> L*y l^Jp y>-lj 

. O > Jk (J 1 ! A i *--£ o I i__a»- 

; b Alaii ajSsJl jS^ jJ>£>_) 4 t»Oi £-ku- Jp t>* 4iUy 

i>* ^ C <J* C ^ — cr^ (> Ury^j «^ -r ^ J-^j 

^ y, jl y»Uii . 0) ^ £ J*aj_> ^^ -S^ l^j J? I Ja^ Jp JOj^P ^ £ jUa£ 

iyj* Vr?" J* ^ aj 1 ,_yy a-~t y. £ »y -k>- oij <_yy Jt y> ia>- jlj ->■ o ^y 

J^3 4 l^j^* ‘-l^’ 4 ^cS ^ ^ j'y ^C C t - s ^ L:,: ’ 

^i ^' uO* 4 -rr^ ^ ^ A-^i j Ujl« ^ ^ o ^ _S^ lili5 ^ ^ c^ij'j Jr 4 

• ^j' ^ 4 ^ 4 r , J^y , J'r , ^^! d,5 J^ J*J <S* V-^S" ul jyy y>j cj-S” 





-f-S' c>^' j 0) 
.u^i : *l»y (J' ^jk-P a»JaP ^ (Y) 

lions, calquccs sur ceiles de la «figure qui dispense)., «afin que, Dieu aidant, la discussion soil rendue proportionnee 
en ses parties*. (TusT, Traite, lexte pp. 132-5, trad. pp. 171-5, successivemcnt d’apres ( Maqdlid ), pp. 134-6 (cf n 5) 
pp. 116-8 (n. 2). p. 122 (n. 1) et pp. 138-40 (n. 2). 
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(( )) (J (J ^aJ (jjl Jb Jo-\ 

U>^ J>j^' Jiy 2 - 5 ' i>* dj oJSjj! b -U-l# « O^-JI (1 wi'oS' j u jl y. •Zjjzz U £'\s 

. A^j J a! aLH Jl C-c~ J ^jd I J^p jU^ ^7 J Jjji j, iJlijt ^Li J ^ . tUjJS 

. ^Uib ‘Cit—J 3-Ls_* 

W oO>->j JS" l*jsj SjJb \^ 3-b-tj J S' }\ w-jI Uj5 jjl Jls 

j-H ‘tt?" *V~^ ^rr^ - ^rr^" V**' JUj j _ji S^b *jj j,* _^5"' jl U* 

■j^T — 

3-Up I £Vy> -?■« ' T> ^d wJfl J~aJj «/3l j5^ d ^iaij lH 4il»ji 

d j j*So ; _u-U jUjJl jl# Syb qj «?- j jl -?■ j __>- Lid ^ Q ,T ‘ J j 

jU o^b Irr* °-^b - 51 '-r jl cTJ* *- 5 ' J^ 1 jr 5 (-J '*^ v ) • 1X1 S' b j~Lj t -r j ^r 

i_j-* a -d ~'' ® ^ 4 t »y I t_i^ 1 ^3 j j . ^Jp j lie Is ^ 1 ^ I L< Jii j>- oj) b t_ia# I aLL 

x > 

4 L^ - ^ £_ baj' L-U-iSj . W-J Ttk-- ^Jp i^P J J J i jxu I_11 JjylaJ iijLiil 

t ^ { 

ACl* 0 J J Ajj'jj t jbjLu4 J jo bjlji i jl JU Li7 S’^ jOj ; bbjl_jX4 ^j-* 



quantiles dans r.-t/nn^v.vn- d’Abu al-Wala’. cas particulier correspondant a la relation 1 du triangle rectangle dans !c 
livre des Azintuts. 

L idee d une generalisation (cas ou G 7 dill'ere d'un quadrant) qui apparait seulcmem dans lenoncc, dans lc 
liva‘ des Azimuts. nest pas reprise dans la Risula. Remarquons enfin, dans la figure construite par Abu Nasr. 
quelques traces inutiles, ids que HE, HA, AZ, qui disparaitront dans jes demonstrations ullericurcs. 
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ft Jl )) *—J l^T ^y* j^SLi (J V (jWl Jj Jbi\ 

*0 J«P jU^j lit* S": Jyy <-j\£S\ jjb ijUJt ilkl j O^j ^-Ul °J»J jwi J,JaJl f.U 

£j j-5 ^_ 5 -j j> o-^-'j JS” jjk* . A^UJl AjI^J-I j_j£J L^a Jl kiJy i o«p jji 

• •^^ JJ >*-—^ a~— k” jl v_. ; >- Jl Id >. •*—J ,ji J^»U . «*-' £- ®jb 

J-kj f* 5 kl j£ Jk> £ // j>J OUji 

5ijb Jp c)t^ l* ^-'J* Sm T >m ^‘ ^ j ® ^ tjb IJp O^ -Ji_j w> l 3Jb i. Jai j j-kl jl J^-l jJ . ^ J £ )e 

• Jp *b I* L^-’U ^dl ojb IJp '— J j t -*i_j 2 -^**^ SJb t_k» l Ajail jl J>-l j.*j 4 *_j jl 

V lj ^k- Jp d^-P kl_» t «—> jl ojb £tk Jj jfii wijl Jjl-lJ iJjUil JkJl Jp dj^p kl j 
jdk OjJ'J £vk- Jj £r^-rdl «Jb ja I *k u J .-?-dI 5jSb ^k- Jp j>^*p Jd Iki iUjS} ; jdi 

:.jljlji. ^ (0) ^e Jp jb^j jdi ijb ~k J fd -T k j (t> (.) kl <r) ^p 

Jp d^p ^Jj t^»-dl jdi Jjl-lJ Jjwil Jkll Jp dj^p Ad k jdi 3Jb *k Jj (1) (.) 

Lklj . jtojkl* ^ ^ J \£ k bjljj jljljl* l^i tAj.S’j jl |£~ „?»0 I 3Jb £tk- (J _jA_j Jvkl I ip 
■pJd -^*kl Jjjlj (s) jli t ^*d l 3ijSb ^k- Jp ^*p J o ^ 3Jlj ^k Jp d^«p k l j*>l» 



c 


-^J (') 

. jil j JjljJl j! y* aJl jl Jy~ j i_^l UaP i-i-U-l j >-pS" tA (T) 

Ik Ja >y*e. ^Jj Jj-al joi j^JljJ iljLtll Jp J^p iaP jsz ij\i ^k- jj( IJ i_iU- Jl ijlil La (T) 

.kji ^ '•*• oj . 1 jLj'^. W* ^ 4 tk &**-*■) joi oj\z Ja- J ^i Xk^ »jl» jlji* ^ <y J”l j! j>- 3 15J'i -«k_ j yXj uk" 

• ( ') ) ( l) !■ ;' ■ ; ->• «A-lj . J? I -Uj V* j A—LLL| j[_J wULjk J*}j Lkwi'i U»'wj' ^-s 1 ■'.. 

.^J ^ J i jl o jaiL IaIxL jUL» J*J (‘) 

c* 9 (0) 

. iJ^ Ji jl A_> ^>-1 l_3»L i»bi» jj-'i-A u! (“>) 

£y* (V) 
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j* ^ j 1 "-rr^ J* ^ d ' ^-rr^ J* l£-^' ^' v*~* jl±ii> , 

, * » 

•Jr? ^ * jjO '- T ~rr _*a ^ajl J.I ai i__>. 

iljlil A-~a. V -.ll a^^jl -_$ ^ilkll (J l-U ^ aJI l-U, ^>-1 ,J J+Ai jS"ij 

-Uj <>) L«« Aj>lk a_aJ ^,1 jl>^l-l ouT 1 C—U . fUajJI Aj ^jjl 

. Jp Ajjij 

tU r*~‘~ ^ kjiaiJlj ^ aJI>- ^ki aJ JxJj t J.^S/1 J,l lJu ,kuS" Uii 

byjj jbjL-v. Jjlkll j a bjjljj t jt^ «?-a ja jli c j-ujl~v- Id da jlS" lj>l Hi 

t jliaiVlj jb.'bh <j*- t jLjUi* -?o jlj jljl~v« ^»-ai ajl blii ; jb:li j 

u ! 4 ^ (knv> *U ^ l ^ ^ j>j&\ jl js. 

. U^aU. I ^ Uk Jp Ul Sj/ail k~Jl ji J^Jjl J jZ' Jij J± la ia jlf 

‘ u r^ p ur'J* £_/-) ^ lj L>'— 4 <A, p« J**v . y 'd Jic-i aa^ jjh£ Jlill J UyJi 

*kU-iij <. y-V ^Lp U*Jj~ 1 ( _ J -i»l jl jUlkv* jLjLv* ak^ ojl ( yJv* jl _ys»Uai . .y-a ^Jp acU 
J-* z^rj ^e £_k jli <. jbrli .a^-a ^ka J;_,lj j! J^l jy JjJ LjL^ 


^1 156 VrT* J>1 ^ 

. A^UajI loji U jilij . Jl ^^S/l ^y}\ ^>- i r S l^L. Jl 



v 

\ 


■-..A. 

/ \ 


/ 



.as je- Li^ ajH 5^‘laj! J- ^ijl C-^ij jWl J5kJl ^ (A) 


Abu Na§r n en a pas la gcnerulite. Dans le Traile, NasTr al-DTn supprimc la circonslance particuliere B = 90° ("Pus! 
Traile, icxte pp. 111-3, trad. pp. 145-6) et elablit par ailleurs lc coroliaire V (TusT, Traitc, texte p. 125, trad. pp. 161- 


162) a la suite des relations V et V". 
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. e 

‘Ckisl dy\i j\Jl (__$ 1 (Jj 

I-Aa i_jL U c 5 I^jU l$ikp HI* 5y»l_»ll j>J) u3j *XlJ_j 

^ I • ^y-* ' * 1 (j-j* Jr* * ■* 4 V 1 * 2 £j -T 1 ^ 1 Jr* ®-H* J^" 

. -?- *--> Jl w >1 ^_>- 5-—^ d JJ 

(^jJ' J/wil J. <fldl l* 4 A* U Lljj ^Jp oJlc C—*ka I w>I Jjlc ^j* a-b»-U JS" _>' jJJi 

4 ^ imJ SJIc 7 J 2 —< ^ j U j ^gk>- J*"" j I 0^ ^ aJlc TcJa~- Jp 1 j Ja>* _*A 

# I • 

<jVj . jl j <—J j _ 5 k>- Ja £^1 Jd i>d*A ^- , ' aj '- 5 J 1 <Ua^ ^j» , aC li l j i^i Ajjlji 

Lj_jlji v ^1 -k>- Jj-Ap **j -Ai_} 4 JjtjljL* lef* *X^\j **ia_- (J U*» i jl Jp jl.i**P j ^ Jd ^la>- 

Jjj'j Jr* e-L>-lj JSj . icli ^lk ^ij'j ‘ ACl* j^l 4 Ja^ ^ jUck* j^l £d b 
t a I ^-ji !>_->- Jd j t j ^ Jl* id J t lljjll pJU £%J>S/\ <Jj\y* j J ^k-i 4 idi ^ j k j id 

cr-J* VrT J£ J 

J,*'-J' J~a ^ ' (_5-iH jC Jp ld*P ^jd ia>- d Ojj'c ^k— .J 1 Alii ^jA f 

£ Aki w ,* £_>-j . ^Lii3' Ja b_i*p A.'_*^i -^*1 0 jJlc *tk_- Jp I j_v*p ^1 jjSki id .a- I 

rtk— Jp v,'lc^-»p j^ 1 lk>J t ^-1 a^Jlc rja— ( _|p d^P A> 1 L*_kj ik* i j-?“ Ja j^ ^_*^p 

-lij . -U>-'_j 3 <ii»l ^r* 1 !-* ^ ’xk—- ^ Jrjjl_^* JMa>- J5j . jljjji* 'i<^* . a-1 0 

(J* ^ J^ ck v 1 - 5 cT** 5 4 ^cT* £ 5 cJ 1 ^ W* 1 ^' J-^J 



J 


.V OX, (^) 
^Jl j Ikk (Y) 
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j^ . A* 1* j jjJ A^lc- SytS- 4 JajilixJl jjlj -Jj>-1 j ul>-j k A-Uai 

^j'j 4 ^»jy ^la— J i Ua^-_J i a£ li J £ Jlj'j j-* a-^'j 

ji *4>J . 0<i ~2—i 4 jtjlj^* ^ j Ua>0 4 jcdi jlll>-ljjl j^,i £ j 'J* 

jt^tai** ' C* 5 C^' c 

^Aa-i ^9lj'j Jr* J^” j* -tfj . Ax li Ajj'j _ J? A r j * aC li 

. >--^r- J 4di ^r-j* 4 _-j>- j t 0£-J j'—^ ^j-O-* <• WjjJl ,j*JU OU>Vl 

*' t/y* SrrT £ j J*>y 1 -rv u-y* J4* '*r j d* <T) d *-> Ja>- <_> ihZ & gjt-j 

£ j V-y 1 -^ < -^ ( J ^ *IA) 4.^ Jc-j ia^-j ^iac-Vt 4 t _^-1 y> O jj oi VrT ^ £ Aa^J 
Jl aIS"«—~U a-~i 5^ di ^-$5 4 T - r 3- J,l il ur -y 4__->- L-i c jruHl 4 jUJ Juj J[ 4-j j a--^" Jl 

u-> 


*—>. ji ar 


~*- a.—J ji ^vJ aUU ^1 Jjj C...a aJl i-Ja-5^ ^ iSj** Alai o I (_ry* d^ ^Ui talj 

:—’ 5-X*-lj -a— j ‘-rr^ - d| ^ a-—>■ a-— ij 4__>- J,l dsUjl j\jj aIiaJI 

^ « * 

• 0r^ *j' Lojl tiAJij 


( Y ) 
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oU—*» ijjfc jlAjvS t)L) ijM j L a Z j -1 

*)}\ 4iP jlif ^ i *c^«j <a l 2^ uL Oli 

|<~ J^-ii . -Ap-Ij ^jvjjP-lJl ys~ ij Jlii'j . 1 £Ap- A-kljl ^^kpS' A^Svj-l ^li t (jUil _~ap- kiU' ojk-^v 

. ijKk^- jji V *-uj lb j»a 

iijw* J-^ai O j-* 4 I j O j J J—aJj J aIzaI 0jSsJl ji; AjlAjj aIaa) Ik Ip- J_}»1* 

*>La* 0 J Ja>- £js£j • -?"*-0 <jyJb ,_/^k- ■^J'-~* J- 3 * -*■ j ik^ 3 '"*' 

kjk*- <Jp ^<1) jj-O ki ^ i o-Up! tJ/b c£! ISjw* 

^k- Jp jtxl* -*-ol oil <j/b .0^ J-kj -r j j* b^*^ iJu j* jl -*“j *-?j 

( Jp< jb_jO->l,f)N j>-UoijJb ^k«- <Jp 0^-* ^ i kiJJ-iSj aJp bj*P jl O^J ^uijJb 

t ^ i jl li^*** . »>- 6 l S^Jb rrk—' ^jp (J O jj-* i j^_ wU-kj i ^-1 i_£-baAll 

ijl3 4 ktf j Js>i t 5xU j^i £ j 1 JiJ*j i>* 5J ^'j uK < - i>t U 3 ’^' j J£ 

j _» til ^ ^ 4 j ^ s Jt* k i j MjjJl pjl* ^LtpVl <£} \jp*» j i ^ ck—* .4X1* ^ i k 



J 


* * c 

(_£jjlj \* o-A>-lj J& t ^p*k- jJ 0^ kp-j 4 jLjUl* ^1* 

£^U>^'I i J I ^k~i .ACli ^ i ^ <j>t4Xl*j t _ r *i A^ljj Or i 

,di j^_j lOi ^J» j-i ^ ^*0^ ^.W 1 r 1 * 

-» • 

oij t aJp jr j . -p-al aIjjb nk Jp JjO ^i j 0 p-1j ’vk- Jj bLj'_0 ,j-»i O'X? 

*C-U- Li! Ljl^* J ^ *o ^j>- Ji cJ w> J vl~C-2 jLjl 


1 . . I - - 
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J ^ £ j J&j . Jl u 3 v^T j^ J[ £_ j V~i • 0£ j Cii- 

'-r' 1 ^y jf- ''^s • v-^ 4 <_^-^ ; -T*-’ (_/-_** <-->■ Ju j w>' ._—»- *_>J 

• ^ 1 ’•*'“J 1 *—* f-^JL \gi oUl) 'c£~ U ^\Jj ; a \jjTi U l-i £ iSy* Ah^ 

U il'ui! uUjJ' ~ £5L»Sfi «—-*fcj jl; Jib -u li jLi/' w J jiyo ^ 

y 1 Zj&A JjJ.2 <J S' j|_* i Ai \ r j- > '\>-l UkJ jib ^ jl^«! i J»*_JL—>1 Ji jj . *>L5! »S_~*4jljl ■ '-1 l~[*j ' 
wS A-~J ijj$*S il jOldll jjv jl '^r^3 • A«»^iU~4 jl j.,J ap i ^v* JJl£* *!*»- <J>liiill 

, ^sLj 4j Ja^JiA A—J IgJ I U.l;.jj * SljUJi 

• *y JVj’S'l J^jJl jl \f)j «li*Jl (J 1 Cf" kS^ jSsjJi (J^ -Ui jib «C4« 

* * , ''“ „ 

• ‘Hj' u ~ 4 Awilidi ^—ail J*}U3i jr-J U J_wai Jv OjLasJl jib (T) ^-djw 

aII^I (J^i>Vl (J a \^",J j' Jibj . .JjUtJIj 1 —-v2jdit A-lp i Ua^- ij»j 

• ‘ * t 

t y O-b^-l jl J^UJl J» l» L-Ji Jl» lli* iil i Jjlai-I j (ii \*\A) 4PjJ»jU A >-ji A>-jjj 

V l^ii! £w»'_^l jUjJl ^Ji- \gi <r) O j^> Ji a.—> (J,i jyLj Jj Jjiji-i 

*-~*J*i LS^ u — a -~~ ^ ' : “S^ - ^ ki-Ui -W» y_ jl 0 J*\j i J^xjail AJ ^Jui> 

i^yviJi *4 *j S/l '—l^>"t J >1 ijrri ^ c ^‘' ^1 j>^~-^ (J —j ^1 ^JJaJl l-Afl> jl . ojl-Xi* 


.01^*1 J. » „ * .»! (\) 
( ,f ) 


■ ^ ( r ) 


.^Uiij (t) 

• j.- (°) 
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z\a£ C-* JS'"' J Uj S' ‘j A^>- J CSj y jJJ.2 j . A« — i! ! j 

• ^ * # ( t 

L-i J i2 ~ 4 5ji)' jJ J^ 4 La^‘L- u*^ ^ J—Jt j> Vi J-i2_-> jU«V' ^J j 1 

. Vj <3j*J V Jr*.} A*_tUii *iiAj Jr* k_--Sjv £-yiw~* 4jJiLl J~^-L Vl 

•'~r J Jt > r l S L~-^ a~s~ o| l?| A>-U-i xs- jJjJ Jj«j \-i UI 





MAQALTD 'ILM AL-HAY’A 


149 


a LS k~i~i)) Oja— jj; (j -b-\j JS~ C)jW! jte&r jjjj -H 

4>-l J>rZ~-J\ i_$ 1;^Xj ijl _/4P y* 4 4j_* jjl 4j ^1 IX 4^—— 1 4 ..l?.fl3 4ujJ-i (Jj«ll 43^xi 

* * 

, ^UslaJI ^J>wiJl ,jP N"jjj 4bi>t JtP 43jxJ. UjjIs 


0jl^5l y^r l4 ■ 3 ^^l—xJl (J}i <Sy — a j y* ^*ll 


. (( ^Ja —^1 


6 i A® -Jf" 1 


ij Js> j J-^-j «y'- 3 j b j fl <— __ 

>" imJ 0Ji\3 ^Jp -* 4 ^ ^ j fl (_|p H 5y*£-y J k— 

• ■ • U .- •'■■ •'*'•• - *- • 

J* ^ 


V 

U 0 

t 

J>- 


* * ir\ 

J J 4 ^Ip j»«5IS Uoj l ^ ^ _s 


J I jS 4 Xj lis^~ Jj<cJs 

<Jp i_^-P ?7y£j U Ij Ujj J? 2 Q 

-J - ?j * t-CT p-- ^ - - y* ^ LS^* V b urr^ V V b 

^ t . . . * c c 

fljjlj 6 i b jNj . jbjljX* J J? O^-* 40jjii b 4—>-?■ 0^ 4X Is Ajljj , J«?" 

!► 4_J Ojjl.5 £cJa—■ (_J*' p-jl* 4X Is jJ ^ i Ajlj J . ^ (jlj jl_*x* js j ^yi i _S iixls J^jfl Ajjlj 

jt^^ 7r\i:—fi , 4X Is A jljj ^ ^ «?- J Sjjl^ Ja .—j (J ^ AiaAi ^ j£- ^il b<Jh^>\ j jS\ 

-J 4^—^ tj,l J»-4 4——is i jlj-Lii* ^0 j u-J J J liiUj . 4 UjjJl jt-jli ^>1—9^1 

." • -a (• * i i t it i . n 



. j l-l^A (\) 

. j S JaiJi Jp ^ ikiJl jCiii J (Y) 

^Ua-J p jjli j- Jj t jx-O Jp Jit* «->h ... : Lfc Jwaili uV i»»1j Jo, _J J-aiVi OSS' <I*Jj J^Sll j iiSU (f) 

. 9-»-CJ 

. Cai bs 'Jxlj J~aS/i j !jSU (1) 
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(J,l i£^y m h » 6jy~~ki <J £yjy^ y) 

V • . . . I t 

jl y>Uai . ^Jp ^ o ij+s* ^JJJ *3jK* J o^jjl L>^" *J A*Jj 

'-*•*? i *j^-' sJk fit y o 4_~>- ^ d _j il dlliJ' J ^ 1 *Jlk* I e jlS" . j} I jir ^ ei 

djV i l r U W~>- yjJ o^Jl Jai Ai*V <Js~ v___J-l jo _j . 1^.*.* >—Ui J^jJl 

A-J jj^J ^ d j 0 y j A;UJj . l^U* ^_-~>- j ^_> d i <-~>r y $ : S^ 6 2 »U 4_~^- j ^ j i 
JJ.1 .liJi U> jJ' yyb yy- y y j v_~>- Jl J/L-' JJ' fli »«_->■ y ^jjl yj 4__ r >- 

■ jy j* Uijl U tiJJij 4 4jjiiail *JUall f U i— j>- y ^JJI -■> - j! aLS” t_J-l fl j 2 



(j'^) y>y y JT L^c li) uSf ^J.1 j£-iJl y <j y- U Jl ljj& j! Ui5 Uljj 

*aj wO Jj 0 2 J 7 4 yj *£ yyr *r—• OjU?j £ iia-L Jp li*islij 4 e_Jb «jj jT.io «S” 
• a ~y. f-'-i’ y $1 ^ y c5*jJi yo *—r^ J[ ^ 4 —i-i b£ k~—£ ^1 

# I I • • 

Aj^*i 4 ft £tjj H <Jj LojI AJ jjl>Jl yi*>- y}j jy --iJl l-A* J li-U.} _Uj ^wCnjl ^1 I J&j 

^-Uj U Jl gp_£ ^-^3 1 v _ , ^ tJ,J . u f* t ^ VlSLi-l 4 U>l%lj 

. ( ' ) l cr ^ U t-^lj 4 ^iil j£±Jl ^ 

•W* (') 

2. Une nouvelle fois, BTruni ramcnc la proposition a tu regie dcs quutre quantites. Na^Ir al-Din ne se trompc 
pas en rangeant cede demonstration parmi cclles do la relation 111, eiablie auparavant en corollaire de 1. Nul 
doute cependant qu’ii l'emprunte a Maqalul. il la presente comme etant tiree des commenlaires dc YAlmageste 
d’al-NaynzI el d’al-Kha^in, ou elle est appliquee au calcul des ttsccnsions (Jusi, Traite. texte pp. 123-4, trad p. 
159). Dans le Traite. nous avons deja trouve une allusion au calcul des ascensions, avec Ic meme caractere 
approximatif (cf. supra, p. 148, n. 3). 
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<J* ijUjJl J J;> 


VfiWs 


^Jp jgfj ^ a '-r'' (J^ SjSb ~j -?-' 

. 0 T > -J>- (^1 r» 1 v»—>- A 'S 3- ■ — 3 


<-r J 1 lS"J* Jr* 5 -Hj 0^ 

^ i 

>- A— J l)1 ,4 ^C- (Jr* 


, -• 

^ :Uj; -?■ I ojJb »_Li ^Jp jXi) wgj -?-j j *uaJJ jSb* w b>_gJ J-^b 

jL* J? j j 3' >^: jU. y> f j jt y»Uii i ^j J* ^ C f ^ *^C ^^ W-V 

Jp bj^P jj^vj di a-~>- b ^f U®j j ia>- Jp JO^»P J? f ^aiJ ^ . £ \ k_-J~ 

^ -U« < Jp 3^Jl CS~J±- bl ^ ijai AT'y ^iJl Ji jl-t. *vla-- ^Jp bj-*P jj£l- ibUiS" i -^-1 ayb ^sisu- 

* * • « •'. 

«?• uJ OjJb IS^ V ~* U 3 jl-L« i_5 U^” t ij ^ Ja>- L>-^>-1 b| USJ . ^ I S^Sb 

jl£^w» <J^ j Uaixi . -^1 <jjJb ijy> iS/vill J-^ia!I J* }•?" L til jl-t* 

jfi > 9 “'^' 1 b®-b»-i ^Jp 3j-»P Jrj>«ia--Jj J>- u-J SjJb 

li!_jO l* -S"" Ja>- . 3 3 J~* <-^r ^-» ^ 3^ j'—* J,^ c 'r^T J^~* 

« ^ * 

^jU.1 ^ ^ J[ il f j ^1 ^ f ■ Jr* if* ^ '- )l Jrri (Jf *J 

^ b j ^ ^ j >_^~* ‘V'—■— vbU^_j ^ ^ ]p ^ 1 'T'r^7 ^ J <K r ^S' di vrr*? 

•Jrr' ^ ^* ‘■^J 4 u r' 
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J ^cj_» C^blivl f-ljjl -As- <jl -U y bli 1-lA ,\jb\ji Ljl ~ii ili 

bf jJJjj i ^J_Ai_i l ^Jbi J r v xarJ l 'jJ -—\j -X^b-b Ijj-rftjl jli 1,-bu^ 

. —ll ^JXj a-tl* Jjiaj 

. C—^ oj^wi^l IaLIjJ £-1^1 i_j*^'u>-li l^_«l_ii ^1 <*_-^sJl obllll ^.--A* 

sib»- i aJVw C-jb LJ t *1 jUj 5^J1 .la.—.i ^Jp aoU- 1 f-bjl 1)1 J«Ai 

i t . 

br* 5A?-lj JT C-^- t-^yvJ jl V~» i Jai> bljj iSj^Z '^-■■ b -' jlSj t A>- jJLaj AC lij 

. Jj-Xi-I I A* Ij- ^ -. i ..i fl—*' ^jP S' l Ol±il (J ^J_yl Odjvil <_$ OuJall A w .aM 


bfcbljj 4£?- jA 4-^1 obilll ^Ljl (Jjfctf- 


W £* 

r 

r AajljJl 

(V 

y 

T iijljil 

ij'J* £> 

a»MI 


^Ljl j-U- 

oliHl 

■a 

- 

mm 

*—■ > 

OU- 

i 

1 

Acli 

- 


*—j 

ac li 

i 

A-J 

4>* j£~* 

- 

A>- j&A 


A>~ 

i 

- 

ACli 


mm 

k—< 

wm 

i 

J 

A>- jA^» 

■J>“ 

B 

i— j 


i 

_A 

sib*- 


§ 

AC li 


• 

AC li 

i 

J 

A>- 

' 

AC li 

V—J 

ac li 

i 

j 

8 iU“ 


A>- jOL* 

*— ' 

A>- 

i 

- 

AC U 

- 

A>- yil« 

t—> 


i 


^>- jO^* 

- 

e 

AC li 

*— ) 

0 il>- 

i 

l5 
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€ 

^Li^/l fijjh JjOaJ ( Js> ^ 

,i^\ r ujS/i j ti S/ii- f ii^ jj ^ 

. sSu- jr- «_> i Ujj j. ij^\ } jr ojSj ji jjvi ,, ai 

*~j oi it j* 3 Jj;^i j-1 i^i j, j£, 

Ujloi. oUil ur* •>“' 1 kj'j oli > ijh ~j j, Ji! o;l£ Cj j j jiO; 

jls" l,- 1 jvkAl ■^■'r 1 Xj'j ir" ijlj j£) L»- jl ilUjg'j L ifUil jlJi. > - j J ^c.1 - 

# ^ I 

•^•l* V*- 5 £j c y J*' J* lerti *-0_ L* 

I 



.<c\i ^ w> I \Ajj y JS' jj& ji jjlill 

Cu ^ui ^ -H> jsi Cl ijii CJ j.1 v i ^ jfi, j£i 

,5/JI iL=- J CJiU ^ U jX, U J.U1I ^Uil jj| jjjlJi) 

V ’ yjj jr- 5a> *b J-^ ji dJUJl p*jjjl 

>^i j^_ ji j£c iUWi i ij\* gj y ^ ^ Jf y juu ^ 

A^b jUi c->i jJbi aUJi jjJj j^sj ji aJu-, . - 0 j\^ y y\ j^j ji _u, fit J i J i 
vrj ‘5^ W'S-Hj J^^rw*0 bjij CJlT ^ ,s_;b UUJ 5-b-lj jr s^-lj 

fl jl ijh ftl J* j^j .^r>^ j^J ul J^lj y SJb-lj JT jj£j ji 

CJlSjji jki‘ j* y 01 -*- Ako icU i jfl ijlj j/ji .S^o SjJb cJai Jp sju k-kp 


,jlli_»il UUi^i 
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0 Jl oJ\i aJp 'j£ i 9 jSb <_Ja 5 o' Vs jJJS A>-yl* 3.^0 Ajj'j 


. o I bJi* 


J>. .-■■ 


.icli AjjSJj a.ib»- ^ i jjvjjSj y* a-L>-Sj j_*SvJ jl 

- «<'* t 

iliii CJlX; jry»j j UlS" j J \^jV a_Jb £j y* Jil _>■ y 1 y* -b-Sj J5"" jyC ji A-t «_=f_j 

• S/b * ^ A-J -?■' i _~~—*i jrv-l^- Iwpy -iij 0 |CC 15 jlij5sJ b I bjlji oJ\l t Ia5 _?- 

J*£> i yws! -?■ v-#j Ujj -y-l JlUlJ jSwi . <0 j^J\ j±S\J Cuj b^-bJ jj£o j! j5y V 

- s I ^ 

jr* JV*" l/'J® v r > '^ *•£ >* i JI ^y a^LS aU» *-_~lai Jp U>j 

^ «<* 

S<5 ^“ ^ V ' •*? * <jy. ’ 6 ^ 6j Jp ,aaJj I AiaiJ 

5 , .• 

. ul; Ujj -^-1 t ibl>- .y y I ijlj c— i>i Jij t 

J-« aA J l y2P l j^ 4 ' j|i . o £j ^y jJaP' w I -b*-> j^j jl jSvJT 0 --ii Lbj'j 

£ *ij'j Q0 3^‘b £y Ayil aLp> -bw_j _?- v__ji Jp ,l ’ Ub U.J AtlWlj AJ’dl Sj^waji J 0^- 





(T) 

•Wj <n 

. a y ijjf- a yj-t »^3_) ^y-Vi J^bli j (i) 








MAQALTD c ILM AL-HAY’A 


161 


-l>-t jaSsj ij! . ai b>- C—^ 5 C—3 € Ji_* A>-_^s^* I 4»J <jj ij aib>- ^ l J 4 jjI jj a£ Is 

Jr* .J^si 4 Aiiliii 5j_waJS j-v^j y» jA^ jA ]£" ^ ^ U^lS"" Vj y» *?" t*J ^-1 

.oj li Jit jit -?•*«-■> -?-t L5*^ 

, i>- j&j* mp" Ajjljj ail?- t (_sub jr* 3-b>-U ^JS"” juixj jt 
. J^j -?■ t J-* f*iapt UjSsj jt jj5"l j! ^Jsl jt Ujj wi 1 ji-r? j*^J jt J^JT U^fi} 

oil?- Ajjtj jt j-^s 4 ■>■ t o^Iti 4 _las ojlit ^SjJtjJi y* i ,j»js UJjJtj 4 ulS”" 

+ t c . t 

OjUli oljL* _J A) *V t»J 1 J^* ^*-r?t j_4$sj jt fjL OjJj-JijLs I Ul* . A?-I _?- 4_J ( J \ V * ) Ajjtj_j 

i_3*>l?*J 'C-J>j> Jij JA- 4j j\\ y* ^Japl w* Ajjij iJUlS^j 4L* jvJapl ol£~ _Jj ll^?>j9 Us_j t»J JA ^j!3 

e . c ^ ^ 

. *C~*j ^ Ji* ol Jr* ywal j*£j jt pjl 3jjyj« dJJ-iSj . 4?-„SJ*_J oil?- c-J <^p' 4 jJJi 



. SSl»- ->■ Ajjtjj ids u 1 Jjijlj Jr* sA>-tj JT jj^J ji ^j-oLjt jt-JiJl 

t L^4 J\ a'~r^ a * ij^ OU^ 4 >—J' aUs» -?■ w—> _?-1 i> y-Li> A>-lj 

*j_j\\ jt-U^ s^tj OjJii -?-s_J _?-1 ^ -l>-'j JSj k-JaiJt jJJi y> l^UlU j*- j_»$Lj 

. Ojjti ^ j*~3\ ot jt aJI^ >_j>-j oil?- C. ~J>j tils 4 j* 

. a>-A j^tjj jli U I jr* jJS*” j_j^J jl ^{LJl 

4-itj 4^1 SjJti J 3'jJti -?'l i _ 5 *U> ^4 -b-lj JT ^-iUt ^—Alt J JLs \^j 

.AC'uj' jl-U.4 Ajjtj ^tyjjl ( JiX £^Jt ( Jp -bjj 4 ^ A^jlj jtjA* 


•WB* ( a > 

iia-sJl 8_.U 5_pb iyrj •—r~! a j _, sa_-‘iiJ' a l^i CJ-A y ijli! '\j>, (“) 
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-oSU- i Jjjlj y. SO^-i_j \f jjt yaUll 


fl ^ IJjj SU- ^0=4 6a9r \ Jjh U^j_, ul ijb C~J\ J.* dJJij 

* c 

^j'j jV lujf ^1-?-bjljj J bjlj 

J* C ** 

‘t^-^ bj'j c o^U-S Ajjljl ajj| —, $ Ajjijj o^U-i Ajj 1 ^ 

• u^T" y--* 



\ 


v 


-irli -^- c-J I (_^j_jlj y* 3-b~lj JS~ jj£j jl £*jb)1 

-?-io j-L* o~b»tj y*liil j*-~aJI (j lUs \£~ a«?-S jjyb U^aJj ul S^Sb c~uM yu yibj 

V (N> V '(iu'jj ^ -r4 -=r *j! 3 .-r ^jlj ^ o*-?r ^o-*- iiij'j SU- 

cJ^ ' U*'~bj ^La! iSj>-')I\ '-—-Iaj ^Jp 3jt» fl-?-l <j-/b y* 34^-ij JS~ jl yliis . jb>-yL* 

. 1^>-I 



.Jf t-J ^ii!j (V) 
. U°-b“l (A) 
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*>Jjj «5u SiU- | IJj jjSi oi _pwi J,_oil 

ijjb Urn, -i ijAi 0^*1 ott -I mu sju o^r JjSIjj siw i oils' lii dUi, 

iJr ‘ 4■‘rbJjtf* 0 ^t 

‘^ ^ ‘> Ul 1 ^ V 1 J* f U! obrB, w.bjljj-', 

^ Sjib £ J * r^ 1 V *A uijj*i f jU. ‘"^‘uji f u- ji <^ai J4 ^ sSu . 

•-^ “uLi 


‘ f ^ *•** J ^ ‘ •% -mi j i,yi um)i u au^'Xfi 

. Ij iSLA—Vl j. lg» a»-j U i__, ^jii jjp J| 

mi. oir ^ iW Jf \. 0i>kdi *» ^oi Jii. j ^ 4,ii U f uvi .ju ^ 

01 ^ m Ujiiii pji ^ ^ ^ Js cm oir f uto ^ ^ ^ ^ 

^ ^ 5 ^' C 1 ^ Jo r 1 ^ 1 A*» cj-u: ^ ^u-! WH, ^ j ociisa ^ 

—«^r iljrJijUY *»•*■ l^j^s OjS^ydjLdl 

■**[& J JuIjS" ^ *uUc OUjSi |*J,ii- dp c^iai Cc^ljJI oij 

l - , ' ll)l C C ^ 1 r 3 bis* —=rj AiUT olS" Ijl *)|j JU . jjJild .1 

‘ CT' Wl C C 1 ^' 


.tJjUi (\) 

. 1 I 5 ACUJI f\c Jwaiilj J^Sfl J i-iSU (^*) 

.la.?- ai^>- (\ \) 
.IflJT (U) 

.oijs- (\r> 


13 
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Jp yUSlj ^uij Jtj Jp aJUI ^LiN! ( _ r ^uTj 

er*^ ^ J* ^ 4 (^ W*) yy y. olT )& t^-ul <±Ji- jl 

fcW ittSil AP^Uij r V 0^1 *Uj> l r uS/i JliJl yy ; ^Cdl .a* y, jjSii ci 

. 4 JUI a£j*a SIjUJ] (u) C-j>-jI olljj j\ y« ~b-!j ^ip yuj 

dj^s obrtS ubjij j>.\j JS" Ji 4 iUi-i y. ^Uij ^yUt U»j 4 ty «UkJll_, Jltil £[, 

<jj <rii y< yu;i u 6 ^! ji 4iiui ijijji dij 4 J i>^vi ijh Q jr y, j^uii ouuji 
^ U *-^' ^ ur* ‘ ^^4 W Jj&* ^ li>-ll>s-l J ^ yJj ly J,ji ( ' fl) yVi 
*iW ^ Jr- «J5^ J> y£ (l Cjl** y£ (i juj ojJi yNi jlT 

. bj-ij 


« *» c e 

4 j:U]S Nl 4 plyl C-P- obljj 0CS" Vj aJj-bi ap*>U >1 yUU C . -Ji 4 aLjLI yI p y>j 4 £lj 

. cjfljll—J y 0 _y aJpj 4 JS'LtJl (J 0 j “ii* <■—■ — »ljl a£i A-ij 4 Oj j.^-£ - 

JIP OUjUlt a>. J Aiy-i, Oji yp yyii iU l^'ly Jij, iS^Udl ^UiVl /■•> j! oVl iyj 

(Jf ‘- 5 ^" c£-^ j—IjJl yyjj 4 ^Ultilj JjVl *U!Vi ~u> ly JUi jjSLi , y 4 ^,y Jy^ 

. Jp 4^jdil y. UjUp 


• <3W* o^ 4 Jr- 2 ^ J! Sj^> <•* Jy. U yJ j g\)\ jj 


• v^j’ ('^) 
.^y^i (\«) 
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Xs- Jr 4 OjSsJ OUlJviNl Jj-UJ 

£>vl. lt * ^ JzZA * ^Jp OUU’Jl <—Jjjjp 

w-> ' j' y>J £^r' |*—J ajjTjil Ja^l^b oj' Ja-~j Jp jl£jl ^ I <Ui« X^Jj 

* g 

Jr* JS' jy&i le-rj'-^' v-jl £-y>«L» • Jf* ‘^-iil'j i£l» JC.il>- 

^jiL <Ja t-j-?- £j/£j v l,:i £J jl*a ' wiai UlJ l*j_> 5 l fll 

(J^- -?-w» J^ -b~lj JS" £*y£ ^ £l>jl J.* <—Jjil jliai J AiajJ 0 lp fli 

V 1 - 5 -^riJ V v_Ja> Je- y X s £l* llj S^ £ <_> j^ X^\j JT ^ aJI-Ll-I 

jOj ' Ajj'j J-Ai ^S> 3i ji . Ul. 1 ^Uap J\j* £l>jl ^J** l £^ uA jUai J? ^ 

icUU Ajjlj J-Ail _>U* _y» flj _jA ^JJI 3 I jlj Uj-li ^U £ h j wJ *jj\} jUi £ i? j\j UjJi 

^jl Ajj\ jt\ UU ^j]\ o-U ^X>-\ l/'i ^jj i UjJi Jjt ^lla*Jl I Jr* j^lj JT jJjjS^. 

„• 

• L>^ W* IAjJJL 



» « • 

icUJl <Sy^ CJlS^ al'jj Aj jljj apVwsI j^ U *i_^> ^ I wit * <J jlS" ^ju Jji ^ 

OUl_^iJl jli 4£-'X*0\j vl. itl l Lljj ^waj jl> jl» ^'j>%*^1>m 

Xj ( ’(-) icUJl ** aJv^II A—w>- t Ulji jts* 4—^>- aLji (J aJUi 

|Ja j IaL«.^»- jl -Aaj <_tiiL—j ^ Ia £ i ItLualj j^* IaLjS^ 

. uLlisJi 


• y (') 

• u -* U * (T) 

. ■ <U»L ■ 4—^>- j^«Sv ijl r}-*j . '~a£j La J*j (T) 

4 jU T^^ jU»Vl ^ ^Lo,! ai _^S/1 j^ji jl ; Xy t ^S/l jyjL ^ I ^ ajl^ii oULy: (1) 

- Jr ^>-*jl '— > - *lA!a_» 
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* * * * , , 

<jU i ir lijl jvp Ajjljj ^ ^ i£y -* d)Ujl*r« OW-^* w* 1 tj jlS" 

I Jill U-ip-1 . A*_J^*- 4 CpJ J i 1 ( J \ V ^ ) £*Ua* ■*^ 2 * cJJ jj J U./W2J AlJi>J t^Jiill 

Jjiaii (Jji-Ap ^y> AJ (_£jjl C _ J' vJl~»l~o L* ^ 4 U*ljJ>-_j (_^>- j'—LlaJI 4 J U^llJllsj 4 

- > ,, 

. l^AS"” ^Ua2jl ^iai a> ‘—'Ul ac" C...«.*.*>-i t U^Lx^-j U_*j>- ( j&j*i\j 


/ 


£l^l 

V- 


V 


V 

T 

y ///// ^^ 

* 

vpO 

c 

°/ 

■—j 


•V 

* s 






■a, 

* 

1 



* A 

C *' 

«!/ */ 


✓ s /> 


V /> 


^ /• 
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OOll A^>- ^y a!5^ tyjol ^UaJ 4* j*.* a.aJkJ Vli* 01 -A*j OUj 

jo 0 0 i^?_) jfOO’S/l oUlc 4>jU^ jw> 6i^> 0y- jj&s ^jIaa 4lj£j 

y-~Ai a 1 l->- <~~z£ _jJL*JLl yi»j i — y- <_jl ^Ull c->) *—rT 0-3 jl ^y y*^? *cd>4^7 

^_jt*ll oi i_~>- a~—j j . a*j!»m l^iS** pUaJUl ^ladi t <,U" j 0 j <. UjLm 0 a jwa.j . 00 __>■ J,1 aIS"” 

Utful jyj «^cjl Aijlji 4 ^ a >■ <_^1 a!S~ t—O-l Jo <—y- <..~£ y I e-> i_^l 

. o^Ia* 

d^i .£ Jo Jo^ jo 00 Sfl ^iil ^Uj Oili> jir lili .Mjjll ^jUa OJiil lift JjJ ^ 

4^—0 j y-y ci>[ j * — *»>■ A;— jj o 4jjlj t,—_>- jjl y 4jjlj I— y- <~~£ y l I >■ (_^1 W> 1 * y 4- — J 

dU~—JU c Ol^li 0 ^•lojljj jJjIOSI Uw* ;_£i_j|j c uJ Ajjlj > _ >- (jl 0 Aj jlj 

C- > (^1 od 1 <—~y A-—j . 0 j i y- (J,l j iwJ 1 y- A..— ' S ' y- 1 u> tjl w* 1 *—y- A—jj t (j lljj Ly 

J? u-j 0 _y A-.-lS'' ^ ^jUll j 0 ‘ —— >- (il O j » — ->• A-—JJ . ^ J? 1 —->- (jl O J? > - >• A—lS" y 1 

• dlyy y- 4 —•* ^ji t ^ J? c_y d[ *£ ‘_-r^7^ 


(A) Oo y-y ci| a 15" <—-^-1 ol y-y* a-—^U ll y'w* v—yr ^ 1 a-0_j 


ij,| aIT *—yM ^ j i_. „> - a.— 15” ^Uil ou > >- tjl o j c—>- A—J_j . uU^Ia* uo <—> 1 -* 

^OOsS^I y t.^1 Oil* jlT lal ^UaJajl . oUjIim l,y ^ 0 j t 0y >_ 

•'iW l f^ 4 ^ 


. 0y^U^< acU)| > 00. 1 1 ALy ^y jlljl jlS^ a«j 1^« OUiS"* I4JI jVl /O ^ 


,-Uj l<i *l>- jij Uaa-l rv—Ljl o' i Jl ^y»i> o»-l "—Jr- i3[ fi*!' «o' k —*—<j • '-J* U^N 1 j (0) 

. il9yia>JJ j j £a '-A* » »yil ^-1 .—i (’) 
. i uoj t’ - il —** ^ (V) 

•j« (A) 

. UaP l-i*j l^ jl» ly i_ib- ^31 »jU.i L* (^) 
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l Jr* ^x* kjl** ^liauJl ^j V: ^5o 

ic iiii 4 jj ijji jIjjl* 


W*- 4 oUl^aJlj ^Lkill r i j* ^jllall irUJt ijljJl £ jJl^Jl jl^Jl ^ V 4jl uS/j 
*X^' (J* 1 ^ V- 4 ^ <Jj^' *—-jUJU i-UJj i a~pj <1* -b-lj JTiJ Jij ji 

-jt i b>lj U» ^U! 1JU j jUjUil JjVl ujUI 

^ 4 A ^ j 

^ j £- ^j 0^ -?" <fc- > 1 v—Ji* ^ <ol (J^jiU ; i o $1 l y* -l>-i_j JS"" <jl£jj 

cj 1 ^c* '^-^• ’ ^ c ^iV* ^ J aLuJ ^jl ^j^JT aJI ( J>-I ^j* ij-Ls 2 ^%p 

I ^ <J I U> Ajlji \ olili* c ^ j o o ^^iaAj J/jj ^ J J 

1 —l3 JU-J 0 Ip -A>-I_j J5" (J oUjbllj — ^ ji i_sub (jjpl ~ ajjIj]I UJl 

.^rv4_jUil j* U Jj Aiyw ^ i^JJ-Ui 



. iJilj a-U JaJj J-«*Vl ij IJ^ok 

• t 1 < T ) 







MAQALlD 'ILM AL-HAY'A 


177 


. O bjjij AJ jlyUl Jlill (_)VJt 


a I jl J>-i 'j* dJJi a* js- I ti-li* l jl J_j*Is . is ^ a I ^ ^ 

£& jl a;S/ jj-X^ iawJ^U-s-' < j> ^is i 9 ^ isoJ jlw» 

• t/* £_ J^ 4 ^ ^ J-a ;_>* o Jj k -r , y ; ^T V 1 ^ W-^"" <S~* ^ 

If^^r J (^ >V\) JU-li c ^ ^ JjjIjSl ^$1 f ^ 

.^Iklt .5^1 Vr~* ‘j' u~r^ t V^ 4 <>• -^T‘-r^ J 



. *A-yj .JJ” 4j_}lj AJ jl*_ji*ll C^ilij! uUi 

ft ^ e * _, 

L>-_^ij a a J^Z jv (* LJ>j lal Ui dilij . -sj-l L5 U>- £*ij W-*"- 4 ^Z j' <j>»c 

£j WyHj f' (~j £jj^ a^ ^ d* Vj- 2 ' f ^ W-> t/'f -e-^i ur* - ^j'-^*' 1 j- 2 

ci IjlS^ ^ ^ jUjU* (J Ajjljj fc—>5 aIs^ 4-»J J Aj_jij j*"*^ cii« tl->wb>- l ^ ^ 

U Ji* ^Jp ^«Nl *-1^>-1 j a a ^^iauaJ (j\j iaiJl liii ^ j*>l-x?-l> \Xa jit* 1 oliii* •—jjJiSj 

. »—>-?- -?*1 i^ 3 *" jA-jj l~J> jS U-4 w —J jiis 4 »b_y-i 




U" 




.it ^ <*i>l4l iiai (Jl -Ji ij (t*) 

• cpjl** ( S) 
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. .j** sJ «?* Ajjlj A-j jl*ji*ll gljl' »»jIJI 

. jjjpjyill /w-U JJ <> le-rV^ 4 N dJJ-iSj i -?-l ul j* JS" j[ Jjs' 1 

J ^JaS jjJJj l*lJ Ujj |» J jW2j c ^*- AJjl-ll—<1 ^Jp J I 3/^ W* J Aiaii ^Uj Ijl .jjiij 

t_j ?±J>j Ajjlj j»-Ju clit* J j*^-i £j Ak£ ,J^ aL^> -Uj_) 

Ollli* kjj_j~b-j ^-1 jrv \c* J Ji* * "' iaij w>l-^>-l ,^-ul j-~£* <J U* \f jyji** 

fS* I I^J I , <ws»j# . AC lijt «?- 4jjlj £» aJI>- ^Jp (J -^* w‘ j t U Aj l|- *\ iJ s-J 

. Ll L-» j** 

a 



Q». 


J 


. «^j *L*P« Ajjlj aJ »jU«i*I' C-jUl 

j' <01 jJJij .\ c ^i^» j£s *V jJjiij j^p -l>-i_j jS*’ j| JjSl 

J 6 ^iaA; c.a» c* ^ J I *-;^T ® ^ ^ylsub ij>! lr® *-4l# U> AjI,- Uliip L—3 I Aiai \j* 

-*-» <w £, t ( V^ jr jj c^-^i (A) ^-ji oitit. 

j-* ,j0f U-* ^*l>-l jjJv jl *~u_5 j^p _?-o cjl J>-I_j JS" *-p>j lils . l^iU* ^Jp ■$>■ Aijljj 

.I^pUp>j! j -bJj>cJi ^-Apj a—» iJl o yT'J^ a>-Uoj!^ c jl toji U tliJjj t U^U-a 

J 

Bill: /<x' 


ji 


t-> 


J 


I 

^ 5* 

. 1,-Uji*.* J»Uii**»l tj-| jy-jj v^Ut^l (J,l -Uji 


.ilai (1) 
( V > 
(A) 

• W- (') 
. £~#j : j-^>Sfl j (' *) 
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• o' kj'j V ^poUl ull! 

Vrf <i! 4 >f 4 l ^j ‘-r^ - V- ^ . £jU*.TJ? ja ei ^y j^-jj JT jlSj 

V~o> . jU^U. «?-o oj-i pUl ^ Ja y~y Jl aIT yJ~i (u) i?c r » e_y»- ^..-•■< (n) ^Ul| j a 
do ol J pUll di y-y Jl aIT ^J-l fl l ^ iT pUU ^o y_*- Jl J^l ul ^ 

^ ii! ^ y ^ 1 -T j y-rT V-^ au ^-rrT J>! f_M' Vi VrT- . oUjU. 
•err’ *j’ ^j' ^ jAiij jUjU* aIT Ojil ^Uaij -?-ol e-bUj oUjIjm 

■ C'k C^ - ' 4 V J'*** ^ lM' <* t£*^' j'-Uit jo ^yj* J~* jA a j j! Sjj^aJl y.ltj 

jlJlc AJip! c^JJl Jil <y .*-0 fli Jy ^li jtoic ^ I A^lji t ja fli aij u-o f [i J 

.0 i_,lj 


.ejl 1 ijlj 4_i OUjLdl ^Ul oUl 

-?-o y-y Jl pUli ul yy a-^j j[ ji_, .UjU« ja 0 i do ol ^y -u*-lj JT jlTi 
^1 f-M* i d V^J .OUjU- jo ^ui pULl id yy Jl aIT eyM dl e~y a~jT J^sM 
jU^U- { ' r) i^- yl_i ^Uil ot ey Jl Jtf^l ly ey iyT ( j WY) pUll oj yy 

. j^-y jl Oijl U liJJij jUJU* aIT ojil £jUaij -^-ol 


,«?-o 1 <u'j <j jUJUll ^yliJl oUl 

\~z£ fjUll yO yy Jl Jj^l oI yy Ojj . A*jU- Ifir jo y o jd dijl£i 
do y-y- J>l pljJ-l o j y~y a^j . jUjU* ao ul j ^jUil ia <,_>- J,| aIT <__J-I a' 


«Jjf4* *-r l 3 t -rrT eil j«J ^-rT 


*0 ji» j (u> 
•J*j (\Y) 
• -Hr ('r) 


14 
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a 15~ ^-UiiL'Ij j v—(J,l aIS" t <ul «^ j i a— i S " 

. /,—' j* li.5j' l» 

.^•1 «i—3J 1 AjjIJ AJ jUcUi' £*jfcjl w*>Ul 
^~~fr — 1 o' y) aj ^ J Aij . a** 1*^ l^iS” _*•! jo oi jlS} 

. *_*U* i pUi' J| aIS" s—-^ 1 v ->• A~-Ji" J^f4' Jk J>| p*Ul' -?-l 

a~— j jl jjlai' cS OU^'jll j*J ^ Jj : Jjii alji^-l ^ IpU' Jiajl . lliJj 

J| V~* • A —^ gtaljVl J[ dJUi r U * a-— 5" v-LsJjl \£ Jk Jl a1<" > J^\ 

^Uil -?•' v-i ; Ulij lilj . Ji3 J,1 «il j__j ^ 4 id A rr >- Jl a j a.-.; 5T JJi 

j«-> 'r > -* m - > w»-r ( ' 0) Jk> t pull ai Jl J^i Jt» a__j 5" ^jJUil je v_~>- Ji 

. jUJjM 

£*j aiP ^*U L_jL--* Ujj Uiil £^j Ujj il jlT LJ i J-vij *>1—5 1 .JiaJi -LiJ_j 

^ 0 *- 7 -^ >->[ ^-rrM 0 ' s rr^ 4 r- , ~^" i? «S”" <—->■ ^_*Ui' .£* 1 4 _-a~~J_j 4 i!Jwil 1 

aIS” v—i J? *—>»—->■ a .—& ^Ull _^-1 v —~~>- (J.1 JI <w> I a—j j . j L»_•!*-« J? » J? j i a^U il 

A -—— a .— 'S Jfc^-1 ->• > —~>- J.J ^jUit »_-) 1 ^$u j f^ J ^ 1 ' ^ J? «=r v->l 

j jU»i^ js^ 4 «S^ j? ^-1 Ajj'j >_—>■ J.1 ^Ult * «S*^ 1 ^c-l 

. jl l)jjl U 4 jUjia* A*S" 

• I ^u'j J-^j Air ^JJ.1 Aj jlJilLi \» ^li j'O^X o Ajjlj jl jLu-l t^JJLaj 






•*c-> 

Sin AB 

Sin BT 

/ 1“ id /i \ rl <*» nnft A R p t R p | (j A'J r 

Sin g 

R 

Sin AG 

Sin TH 

^r.*4Cj; uonni /ad ci dc y\i par 

Sin b 

Sin B 

Sin AB 
Sin BG 

Sin AK. 

Sin TK 

(r.4q) donne BG ct BZ (a par 

Sin g 
Sin a 

Cos b 
Cos B 


■ J^ O 0 ) 


9. Variantc pour le calcul de B, dans la derniere methodc: S = 6 A (DG), soit B = 5 A (B) (= ABG.V'b). 
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. 4m> 1 4m> Ajjtlj *U> Ot»^!Ull yJlWl ^U' 

«.—-> w>1 '——a ,—jj 4 £ is is ^ £ w~> w' I ^ 

,_^l ^«i*i' I t. >■ a—J j . jU^L*^ ^ 1_> t ^L*ll ^ is i—>- J.I aIS" t -J-l is u i—»■ *»—~£ 

j SmJ -^- w 1 -* t pUi' -S"is 4_~>- J,i ^Ull 4 .5” I ^pi t Jjf4' -*Tw* Vr^ 

; Ji d '» —■>■ <15" ^-1 0 1 >- A-— '£ ^ w; >■ ,J,I » jixll 4m> I <— j_j . ijUji*-* 

•0^ il)i Ij^jl U kiltaj jUji*^ pllaJajlj 4 Jd i0_» 

. w> "J-P’j w> AjjIJ AJ jU>ll ^ip oUl 

0 j k_ •>- (Ji ^_jUil J 4*J *_A—J jl y^Uai 4 £ )c ^ J? ju ,_yJ5" jl^i 

k-jl i—>- a-—J j . OUjln* a o j-i 4 ^>_ji*ll £_is '_^ v _-^4' is cJ 4,_?- A-.—l5" j>$4^ 

k —^ a.— ij . jUji>44 o i^j ol_i 4 ^_ji*ll id i——>- a15" v_-~M d I k_^>- a .—£ ^Ull »»j 4_-~>- ^1 

i-?* p-s-l-> 4 ^JjJ. 1 ^ w ^aj < “-7'r?" j*—* 4_~>- \^£ cJ>f4' 

. jpJ jl tajl l» kiJJ^j jU^U^ a! 5" ^LlaaJ\j t-Uilli 4 

. ■?•! O Ajjlj jUjixIt w 

^*1 i_~>~ (^1 4^.,.. •> - a —jj . L*_}!*-* ^ is ^ is i-r -r' Jr- -^'j 

-?• 4-J ^lc k_^_>- A—Jj . < 6 <**)"> t«J 1_> 4 ^jl*il ^ is Iw~^- (J,l a 15" k_~J-l is 4_~^>- A-~^S" 

4--~>' (^^pl 4 AC UJI «^- Ajjlj >—~>- A ~~£ 4 3 k_J ^p! 4 4,^1 f U i—(J.I 4 *' A *0 j 4 

ci[ 4-J l k__^- A-_J_j . jL*^bw ^4^ 4»Jj-i 4 ^jl*il t Jjf (_^pl 4 ^*-1 ^lc 4_--w>- Jj 4 J** j 


■ j' O') 
•« (W) 

.4-»i (\A) 
,^-a (^) 
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ul-liiU 4 Ja c Jj^sM i a *■ -fr <J>I *1T l —r^r' fil ' w ~r^ _ ( ^ WY) a-—iT ^*l*il ^-u4 u^- 

. l yJ> jl lojl U jJJ.j_j jU^U^ aIT ^UzaJIj 

. _?- 4—> 1 Uiv? A_i jUjl*ll jZS> u-Jlijl k_jUl 

i_»• *» — 'S ' ^Uil -^r , —»> i_~>- ^Ull o 1 i._ >- a— j j l a*^U^ 1*IT j u»> su o 1 jlTj 

^_ji*il flu-) *—> <J,I ^_*Uil Jw4 1 —“V^J . il)U_jixa Ja fli_i t j^^l £A ■>—(J>[ aIT i—AI 

(JVjjLm aIT pUaittJlj tlHU 4 L)l»^ji*-» I^-i_i 4 Jj^^l l_ >■ aIT i _ ^-1 1 _ ?- A.—*T 

. jl lojl U jJtaj 



o I Ul—3 aj jUjJUil jil ujUI 

a-— iT ^jl*il a uj i —~>- Jj^-^l *«-) j i—->- a—J j l U*U> r —r I fluJ uj' Jr* -^>-'j JT j 

c_~>- ^l*il uJ 1 c_~~>- a_—jj . jU_jl*-* -3- uJ wij-i i fji*ll i-?- c_~~>- el| aIT c—Jj -?"j u-rT 

Air rjiiil'j 4 jUJlA* Jfl fl^J 4 Jj^l ^fl *■_~>- 4_il Air A I 4_~3- * --T* ^jl*ll -?"U-) 

^ • • 

. ^v-j jl lojl L* vi-Uoj jUji** 

, -3“ 1 UU> <j jU^Uil u->Ul 

4*4' 6sr > 4 rr >- <J,1 pi*il u4 J c_-~>- V^J 1 l»_>i*-« ju4 4-J-3" «^-l -b-lj JT jlSvi 

414*41 j* i_—A—Jj . I u»* u.)fl_i t ^ 'fl-f u— j>- i^l aIT i—— iyl J '—r 5 ^ 

cj aIT ^Uaillj iTiillj 4 i A fl j_i 4 u^ l u—>■ (^l ^_»i*il ^ l *—~>- A.~ -r J uJ 

. t yJ> jl Ijjljl U A*ji*^ Ojj^Jl ^^3^/1 


. jJj » i — all jMj 4 <5-3" ji - *^ f 4—*r“ *7^"^“ cil (T*) 


15. Donaees et inconnucs forment huit arcs, deux a deux complementaires. II y en aurait dix en ajoutant HT et 
TK, les roesures de B et B, mais precisement ces arcs ne sont pas calcules. 


Ssi-ffi;};: 

gsKH* 


III 


16. Sont calcules successivement g (g = BE) et A (A 

= EZ): 


Sin ZB 

Sin ZG 

(r.4q) donne EB et BA (g par 

Cos a 

R 

Sin BE 

Sin GD 

Cos g 

— Cos b 

Sin EZ 

Sin AG 

(r.4q) donne ZE et ED (A par 

Cos A 

Sin b 

Sin BZ 

Sin AB 

Cos a 

~ Sin g 


= ABG,III) 
- ABG.Va). 
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ciJii ,j£l*l ayixJl j^* -L>-l_} J5" j jr 4 £jl4—^Jl Oil I yi)l 

(j£^laj olS*" Uk-* dlh l x -*- 1 * - IaJjJxJ J ^jj^iazil j^p Iflx a-VP (J,l ^wi d)l J^C ul£~ -Jj»j 4 l^J 

. <1^1—I tj I—Jj-AjJl ^Jp (J-«*jj AJ ^ialdl jjv U ^Jp Aj—ijl Js>l~*i 

OliUi^/l -Up oVU-l OU-3 ^^-JsJl Jl^>-I_j <J^M £^>-l <J Jjijl <J^J 


£* ‘“r’Jr^ ‘-r*"(J-[ V ^L*^' j oj^l '“*•* jyu' j^J 

. Ui^ia (jjjJi JjP ^XjiJ ^JJLa* tS****^ lij~* i— J _>-^’ 


Sj (J^jj^-I < 1)1 _/>Us*j ; ^ ^ Cr ^' "^*^-3 £-A lS (^ a ^* 

CJlT ^i* aJI ( j~J C Uiul yklUj . lilS" \£”” I^Ipj j Ip Uadi I ^Ul jJp lfxsi>j ^ji» l^-i 

^ * ~ 

«?“j »0 J pi <m-> I l^.T—.» C-J15" v J»1 > C jpl 4JP «w> *• -PV 

^ o i-j oj al «?-l l^I—» cjtr Jj-li ulUj CJlS” ^Jaj l l-S" J? 4 _J lu 


JT J*jr 
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• t # # 

fLaj 1 1 U>_^ '^-aj jjixjj U *>L- j»£j o-b~l_jM ^J!U 

'•*! J->^ 1 a*£ j'—- WV u*J* ^ j^' £-03 j Vr* <_s*j <• j* Jii 0 U- 

* > 
.*>U vl..^l 

ci^' “ 4/^ 1 V lS-^' a-^J' J *-»> ^-j» -?-' JAU j! uli!i Jli- 

*r' 1 cT-J* ; j **!) V lJ-W £*j!1 J «y Je ^ji y> ^ili jw> *lr -_?-^ 

* ‘•’ " <• • ''' 

. dlf y ^ Uajt ->*i —j J l* ou J aL» ^JJl 

C r -li[ UijP Laji ^waJj *>L- v.~ljl ^^yb ^ ^y*Jl - J jJJ-iSj 

. ^**>* a -La 

> V *->'-> v J lT-^ Jr- y*J (-J wr ) 0 * 3 * -r l j! ^ 

• A—’J 1 wJ-'-i J w -_UJ -?-l dl'iSj 

_n^3jj 4JI ^b>w U £+>- jfiu JUaj'Vlj Xs- \-i Ojj^ajj 4 *lj-* ^iaaJl o-Aft a A 

. j' Ui_jl U wUij 4 A«-lidl JaJl^piJL UjLm 








MAQALTD '1LM AL-HAY ! A 


193 


-iUJIj dJUlj JjSfl U/'i U>i jJI J.UVI j 1-jU. oN^I 


_/w 2 j 


aI-U* • l *^-*- 4 ^1 (j -izA» U-JUl_y <J_yVl pwlil (J Ul 

ajjIjj 0 U 1 v 3 jl aU jj^vj jl c iJ,Ui p—all ij y£-*j JjVl -t — 3 . U Ujjll iU-i»»jl 

. A*ji*^ 


/ X 


^ ^ W*i U-J.t* (j Oj^sJ i i^J .Jp AC U «JJ»I ^• A^L*- 4 t-J*1 ^L*?} W*l U_jlj X?^ (j^Uj 

lilj UjLa» aiJ^sj jj* 4.J l UUi* i1)_j$nj jJ<U}l »—'Ul (j ^XaJ U o AjjIJ^j uJJI *Uo “*T ^ j!j 

I £-U?J il-? - Ajjlj "^" Aj_jlj jt-jUSJl i-X llJw* J jUs»_) A*j1a 4 il«?- Ajjlj >-!■ _ ■ 3 .1 ^-1o Ajjlj C~Up 

otijjj i O I il-lt* ilJj-ij j^ajj UjU* i.^1 v-1—li* OjSvj *-~-Ui s-^Ljl a.. ..a, : j.i U ^Jjo 

. A*jl*^ 


^i ^ ‘Sjlj «- r ~r a —.j CJlS^ t Uji*.« *_i I LSi-jl3 £* t iw-> til ii»i -^>-1 jlS" lili 

ol ai_^ 4 Jl -Ulp-- il i*«i l*lU> dj^-j il t_—>• (J,l *——>- A^-iff w* ajj'j *—~~>- 

iU c-J AjjIj o Ajjlj i6ui ^~ lt « t_5 ^-a'% 1 <mJ I 1»jU di ^. UUil i Ajjljj 

Ajjlj ^Ol ij dil-iSj} t yJtfUJl _jl ^l—il I 'Ul A~>- y U jjp l*^L*r» aIS"” U-iiil Oj^S .JJ 

• '—- = ! _ _*- 4 U^t* ^fll »—~U* <Jy>^j i*- 4 I ajjIjj il U—^ 


. ic UJl (\) 
. ol»ji»> (T) 
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J . u> Jp llili ad ^ j 4 Vjl** 4»Jd d' Uli»j o' Jjj'j f 

: i ad d' UL? d d' d-b. l 5 jrwajj ^Jij ^ ^kUilli t cry_jU* d o '-r } ^d-j'J ^ fl *-r 1 

. i»*Lc» 1$1S" do' sUi* v^*>Lj>i jw*ij 1 t^r 4 *r* c>^ U^l*^ a!5" v— Jj£-f 

Z —: < T jj£j I d <^—>- (^' d o <_~>- a—- j OU t ' o ^jj'J cS - *-^ < _j > o d d ' Ui —? jir jU 

J*ci . a! aLUI' d ajj'Jj o' *La> ^Uj j' Jjjj o' 'djj'j* i o Ajjlj v—J,! I Ajj'J >— ~>? 

O^j l!JJ-XSj> . do *-La»j o aJ j'y dwo d ~lt * 4 o' LJli od ^r-ji 

^y» jd' Jj>AA lilid » dd d' "* ' Ajjlj <»_> ON UJl*^ do' > — lt« 

. 1 ^-j oUJjJ .1 

(3j^J 4 ' Aj_j'j dU~j O Ajj'j j*o'5j .d*- Ajj'j -ir*—»' 4i ^j^sJi ^-iUJl ^ .— a' I U' 

SdU-l ' Ajjl^S ajjI—-• d Ajj'j jj^s3 4 3jJ'd ooJ do' d^-' y* -k’-'j i^ joj . (j* ^^ 

^j^JLa J,' ^»-dO sl~Lt» (j _/*^' tJjJ^ 4 AC15 O Ajj'jj Ar«-J^-* ^ ' ' -> o Ajj'j jN Odl>- d^O Ajj'jJ 
i*-i-- * aJ jlv^ t«^dO vl -ll * Ja- 'dlj . aJ jJlc- 4 — » j »xjl olj'^1 I (J ^—aH 

iiyLioi j UojI 3^JIjJl (^1 ^ 1 j o^aI ^ 1 l)N ^ 

■ W^ 


4jUS" Al* Jil yb^jAiUS'U^U Ua>J 
. ^yf yjl jA u jV' wlxji 

■ ( r ) 

.U Li ( i ) 

.^r'V (°) 

5. 4 r qis: soni donnes deux cotes cl I’angle oppose a I’un d'eux. Lji resolution s'operc en abaissant la hauteur au 
troistemc cole. Une autre methodc cst ajoutec a cellc-ci dans le Traitc (Tusi. Traite. texte pp. 148-9, trad. pp. 193-4. 
cas 11). 

6. Cf. p. 164, premier paragraphe el n. 8. Dans cc qui suit, lu dixieme classe est associee a la quatrieme. II cst a 
remarquer que.daus les decompositions preccdentes, les triangles rectangles pouvaienl appartenir a la dixieme classe. 
L’ordre suivi n’est done pas tout a fait logique. 
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4»*50aS1 ^ j *■* cJ 4j -* j 'jjj ij* dU \f ,i U 

u**i O 4 


U £* I-Ua ^..A'j,« —Jj 4 l^A*j jO^J 4 j*-jlp A^s^-I O' OJ>jI U *—**->- ^Jp LL~jl a> 

1^1 <Jldj^ll_j ^oJij uO^UOl -Up U> ^SUaxLl J i —^ VV) £^7 tj* “*-* Ajj-k>- 

'i/ Djtil jZ"s 4 ^JJuJl OtlL* fjj&u i-0 j*j ci aJ^c**I a-aS' O' 4 ^*-4 c IgO* oUjixll C~all?M 

. l Jj_jiai5l y» a b-*-U U - 1 *j ( _^ J OU 4 *- \./3 ~ a~.~ »\ 

. jlj-Jl Jjxa £_j^Jl ^iJi3 J^J Uli J-a AdjXo 


^Aj 4 Ia-Iwj A?-jjJl 4.U a.ij kiJii OjJl^ fllj jl^JI <J-W* OjJ'j 2 ' ^^SCj 

^ I (_5j 4 i»J Aiapj ^J~4 i»»J <J-^-*^* >_. jj.* J aL-Ajj 4 l ^A_j <J|JJlP*Vl Alajli 4 4«J 1 

^ I ^ ^ I 

A--J O' (_V-j U-4 ^-4^>_» 4 0U_ji^* jriapNt ^JJ.1 ^ 0 j'-UaJ* (^Jl ' 4jj'j_j <— 1 >' A-Ltf> pJUJl 

4--~>- .5 0 «.—~>- (Jr[ aIS”” v_~JO oi 4 —->- *?—^ Jjf^' -^w*> i —~rT ^1 '—>' 4-;-~p 

o' k— ..« > - ^p '- ->— 4j 4 pJap'Vl ^J_U jJtj 2 0 > _ >~ (_$ 4 (Jl-Ulp'yi aIxai i>-j-Aj! -1 *j ^a_j 4 

• a>-j jjl ( J_* jAj -Jj - 4—J "r^" 1 4 —r^ - ' 



4 g ^U—^1 g ^ Ajldil ^ 4 -^—i Vi3' ^_)0' ci ,j^A Ajiljl' A--«0lj ^UaiJl '-U>j 

. *Cp '-Ua ^-^sPj 

. *-^*i' (V) 
.ijUai 1 (t) 





MAQALlD ! ILM AL-HAY'A 


199 


LlLi 

, s 

aJpjjA.\ ->-j jlfJi J-U» Jr* £ju>" ( -l^ ‘T* i 0 ^ ^ 

ijljj _?-l *L^> a, jljJl ^5Ull j^u>1 dJi* Ji . ^jl^' ‘■lili j 4a£> jl^Jl J-U* je- 

id Jk J ^ ^o JA* jj Jk V-^f o' ‘-rr^ <-M V~* * ^L*_jU* ' 

. ^ l—J Ji» £T J>- 01 <—->- (Jj^ £^4' 


^ ^ < 

Jl j<_j c--»* i-Jj io c_~>- J[ ol t--~r a--^ V *i->l3 Ji -r® t_-~r a__J oU U^'j 

i_ J «^-d t_~>- bj-* 'oU t o AjjIj ^-rr^ ^ r. r4' ^ ^?I3 l -rr^ V-**^* * j ^-rr^ 

Jp ^lJd L^-ij aIS" v^-^ 1 j a j ^-~r b^ li|j o ij'j Vr?’ fl1 ‘rrr J* ££^' 

.jVJI J-U* J' A>-jOJI J>jf- fl£ y> L^jJl ju VrT ^ *r’ ^13 VrT 



ties Ombres, dcs constructions sont faites pour deduirc les deux elapes de ce calcul dc la regie des qualrc 
quantiles. Si ce calcul est repris dans Ic traite des Ombres. c‘est evidemment pour I'opposer au precedent el 
souligner I’interet dc 1’cmploi des langentes (Bir., £t/a/. 199:12-200:11). Dans Ic Qanun. oil ft, cst tubule in. 3. 
P* 196), nous retrouvons les deux precedes, obtenus par la regie dcs quatre quantites cl la regie des langcnics 
(Bir., Qanun. pp. 371-2, tables, pp. 373-7. Schoy, trig. Uhren, p. 66). 
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1 wXLftll (J bjLw Aj I A#yM 


.y <JU 1 ' jr* ^ l 5 0 r-j--JJaj oO' «—*LJl \X*> 


(i t/y» £^ 4 -r 1 Oj^i t Jil Aiyc* J aJp oir 4 o/j c5-ijl £*jll Jp- U jil ^Uai aJ -UJj 
J ii jili c ifl Ji* J>l Jfc L~jS' y-rT <J>[ -^1 '-rr^ ‘S-—’ y>llai . ^iull dlUJl 

• ' Vr^ (J^ L*-ij } 1 *__>- J -?■ cJ 



bj__pJ» liU 4 w> j 




J! 


/ <• • 



J 1 


J- ^ 


»j jfl 


j dw-j bji 4 2 ^- Jl j <_-*» J[ o j a_J jli uJ, 

• *-r l 4J,_ J a -' aJUzLi ju& ,5^- ^__j»- ^y- w; j .__>- Jp ill! L*_ij ^ j ^ 


0 



plus haul, p. 51). la Ibrmulc plus inicressanie: tg a 0 = ig L,. cos c (Bir.. Qanun. pp 377-90, doni unc (able 
par dcgrcs cl avec quatre places). Celle derniere nest pas dans le trade sur les Ombres oil sc rencontre 
sculcmcnt, incidemmeni. (A2) (B7r. ZMl 132:6-8). Pour le calcul dc « c , Abu al-Wala> propose encore trois 
auires melhodes. cn plus des quatre formules que nous venons de voir (A. l-VVafa’, Aim., 23r: l-24v: 19). 
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»IUj ^j <ula» Jj jl^Jl ,«jj i3lj ^ l <S O jil ^liai ci 

*• « 

(j W t) lI' »—> 1 i_~>- i—j iji ^ djjj L^ jit Uijl y*j . L^i jJl .4 a*~- w* I J i i*^i*-4 kliU y» o-ji 

aIS" a l v —>■ tJ A>-jjJl t J~4 «i^o i—->■ tj jli w ia i— ~j>- ^ji a I a^— 'S' -?■»»-> c_~>- 

. ■ jjlULl ij I t. j>- tla 4-33' ^$6 v —-fT L*—>J 

tjy- ,jJJ , jl|JI jl-LL* Li y» aJLJI a!IaL\ y» ^liil ^ a>-Ij»l£—<N -Wa> *Lb ^,* v* ila» Lli 

A<c-*> (_^il A>-j-iJl jl(- k_3i—aJj <J-£*ll j^-lil S*S> (jru l* ^ \ jl 3 jj-a ail oJ^> (J t U*J 

iJ-[ l jOl ^_^aj t ja i_->- < r ^S t -rr^ ^1 ^ 1 -rr^ V-y • ®' e>*' l 3 ^^ ^p^- 4 

‘-^r j® L rrT o U ^ j 1 ^r-rT ur* • ^j-^ 1 Jr 4 f ^ 

.u! 


- * • 

J -*■<*-> k—->- Liy^j* <jl» . ia v~-->- cij ®' k—->• a,—; 5~ u «—->• ci| *—> I i—->■ a.— i jli Ljjlj 

• ut? jl lijjl L liJJij <--->• £V*“ <5d *~ r ^>- —*J fll v- 



-V^‘ (') 


4. Pour ccttc formule. Sin a = 


Sin d . Cos 5 
Sin tp 


(SI), voir la n. 2 p. suiv. Nous faisons ici deux remarques: 


1° la relation n’est pas dans VA/magesie. oil clle ne conviendrait pas, car elle conuent »p (n. 3 ci-dessus); 2" dans le 
conicxte de Maqdlid. ellc presentc peu d'lntiiret pour le calcul dc a puisquc d est obienu en function dc ip et 6 par 
I’intcrmediaire de a (p. suiv., n. I)! 

5. (A6) est repetec par erreur. Vraisemblablement, il dcvait s’agir de la formule (A3). Cos a 
qui est cello de VAlmagestc el que nous allons retrouver pour la determination de d (p. suiv., n. 3). 


Cos d . Cos 6 

R 
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i£\ Aj>JK* 

* * £ 
jlpii -?*^ 4 <3/*^ a*- - 4* j*-* (J p-Udl ^3j)l .Jp jil ^Uai a! JjuJ j 

^ '—•■_->■ 'Cj'j^P ^3 , J u. ■■ .•> - Jd A-— 'S' 1 i—_>- (J.I m^\ > — ~ > - 4__JJ t A*^j ( jp 

(Jr* f lc _*a i^> j c_~>- l ' --> — Jj ,j^—il l£*^ j® 1 —<-5 c3 a*- - ja <_5«iJl 

. -?■ I i—^ J>~ t <U-j jJl 

<i fl V M «i[ -T j ^rr=r V~^ VrT J[ * ■:>- A—J uli Lviil j 

o:>lj Ja-aI y>j jl^l Jj~UJ flc ja <^iil «_->> £j>- t uj <_~=r Jp L^-Jj «?-j i_«>. 

. AJlili Sj^aii (J Jj^J.1 jl^l Ja aJL sub ^A^ajj J,jS/l oj ajl ij jA '{£' J_L>il Jp j^jJl 

, aJIJI aIIaII a^L-JI (J I-Xa jjp i j^»ijljl 


/ \ 



A 


ji_ui ,u*Jt o-— *- ki '"l\^ 


'V'/ 



\ \ r O'*! 1- 
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Ibj! ^f ci **-f* 


^yjl j JlJ^-^l a] aii ^ j dJii ^y A*uai -O ,j£Jj t ^»-uJ.i a5 -1-»uj 

a I j*l ij Aj_yikLl l^jJUx. I ^ j ^iull dJJiil J l$*JLk4 ^ j' <yj • J*' l$ 


J~* jlS” ^ ,y a l U a. jj j oLL^P-^yi . ap- 1 JhZ~J\ wiij jl^l Jj-A*J yj ^ -T' J 

1 ^ *JUsL» 4 A-j Wl ojJ-aJl A _>-y \£~ ^ 8 ^J-J <A}'^ 3j_waJ' A-^alflj t—j Ap*jjJl 

. yj ji ij^ji l* t ^j-rfusii yi ci aJi yy' ^y 
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ijO *j 3 j IjJl Jj-Ujj jJJl ^y >Jp 4J^4 

j^r 1 * (J5"* ^-UJ Jij . aJ lilt aJUII <^Jlt3l yy .11 <_$ a-Waj L_* <—jUI 1-Iaj 

. jJJl JJ jl^Jl Jj-Uj 


~r J! ul 


*» - I > * 

A-—J 0^ i -W?jyU Aa>-jjJ (J^J.1 A*^ Jlji j£- A3y Uli 

_5 «U>-jUjl jAj i—_>- tdU i id <■ ~^- (J,l fil e. 

.y 3 jp ^ _j*j i d *—~>- "yj*~ c (JA*—- jAj >^j I i«_ 


^Jp aIS" *. _ ^~l d I L..> A^-jwOl ^ 

-AjlUl -UJl •->-.- 


-J lili i id e 

'rr^ £\>^ 1 i3Lr-^ 


j > — a.— 1 oV 0_~UJl ^p jli t ^J-Ll a^I*- 4 Aa>-jjJ t*^ix4 jlyJl ^Jbu ulS"" idl j 

J A>-j-01 J~« ^ U y>j ^ j v_~>- \Lj_jJ? . i ^ J,l j l - r _?- ( -^ \ V 1) A--^" d o 

O' . d *—-->■ £_j 9 * c a15~ -^- j £*^4' jIjJl Jj-W y*j i^- <*__«^~ 

a>- j-^Jl y> l$0JI - 9 - o k>jJ> Iili . i d <~~^r 0 1 <—~r a *—'S ^ ^ Jl I . ->- a-~J 

^ y*j id < <—->• > t ud ^U* ja (^-Ul wil <__>- Jp ^41 L*—ij aIt dl ~>- J 

. jOJi ^^p 

. A>-jjJI i 3 * c5/~~^ A*-^» jLu-l LiAJLaj 


. y?j j' L* clJJjj 
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j\^}\ J-U* ^ -Uj 45i J*A 

jir ju.^ j_. jl-, lK> ^v* 11 ^ ^ o u / v b ^ u ' 

Uaj £jjjl ^JJi gj di a! ^<Ji t AlP Cku* jlT l Ay O J-. y* £JL^ ^ J* vC^ ! 

is5* jj£-» Js-SVyy-Sj -T ilai Jp y^ 1 J>j»5 C J ^ 1 lJ_1 ~ d J ' *> 
. ^ji; U Jp ^Ua y> l*~^y yy j 4yy yj jV^ ^- u * <3* oJ -*d 

^ e 

Jp did! iAa rt>U>i jjC . jUjU- 1 ^j'jj y' y yj!3 -^y’ 1 ^- ii * J 3 

: 4 jlf]| J-U. y do C- : .Jp-> IS! t y I olSj pJa*Vl JJ.I jlTlli t I Aojlj j 5 ^ y bl V^d ^ 
ifcJUoIj JiJUpVl AkfiJ y yS}£jl **r. J- 3 ->*-* b s 1 ^ c p6Z~l\ dAUil j o! yj* 

J>J| (T) JL-, oi ^ diis jir 4 *»jJi c y y 0) ^jt u u^ulj ^J.\ au ^ ^ J 

••-'•• ■ -« ’• •->>-'- (r) Ja*il 


• 4-»> olS" l^L* <■*>! ,j^_*^ lyy^-**! ISli 



-s»P 



X* 


_„„A_. 


y u J*ai y ^JJI -T y> yy yj . Jj ^ 1 »-**: p-Jj t f>*-* J 1 V^J^' U'f/’ ^ 

is^ ^y J; mijHj AdtSI SjyaJl J U*y^ ^ d>J^ 1 “J^ 1 V U-W 

ij^y jl yjjJl yy r U yj juJ ^y ( j >Vo) J-U. y y^' ^ ^ 

UJj i j yj ^Sll Jil f U yjui* yj JjSl* ^ yrr J* . ^ C u ^ 


• V-j^ 0) 

• y (t) 

.^”1 o ^yi y bJa*!! J_jk!i b oiS” ijliii ij (T) 
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\ ct s^r JLfcl Xj> ‘Cptj* Jpf- -X&j <_H Jr 4 le 5 ^ ^ U) ^ 

. ^IkLl OxJl iJla ^11- diJi jj*Wj ‘ Wr*^ ^ 5 '^ L ' W- 4 ur 4 J 5 ^' I*-* 4 ** 

. jJJ-1 aJUj &j L>j£y ilCV^ a* p cP 3 ^ ^ °!* ^ 


16 
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J-Uil J^kSl * 3 t J-W -Uj ^c5 j>*l 

J,l J»* j L__J>- ^ .S’* •^_~>- J-i ^3 o->- 4--J jt jlil 4 I J-S” 0 aJ 

^ a>-j^ -l*j _ycij fl t(J t—-S^S-Ji (j^j^ J*J -^j ^-rr^ 

, u-—■> • ?7 jp” t -US' >-l j 1 —>- ^p li-*^~ij JIjipVI 

bj^ liU . r U _y& (^iJl ^1 J,1 I -?■ ^—r a__ 2S" .S' j *_-->■ V^J 

. ;>■ r-^j>- i. £ \ v—(J p £*-^-1 LwJ_j \^ u_-~>- (_3 -Sj 

jl (1 ) aJI UUi* piapS/l JJ.1 (^-Ul JJ <—->■ V-^” Vr^ ii[ ^ ' Vr^ V-i? 

i aIS' <_~>- Jp ^Li.1 LwJj ^ j .i' 1 \-~~r ^ • jf >* 10 

• cr?' ^ J-i>v <«_-S^3' -U; ja i^JJl Jp.S' >--~r 
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jljJl owaj dJii J A < r S^S\ £* y: ^ll 41 


4# 


^ j/o* i >lAU o .. J5 iki J| k -T ^ ^/> ^5^J1 tiy 1 Jr 4 ^UaiJi a! a-*J 

l5 ^—JJ Jo*il J*kH /x_il <j /Ll A>-ji a 3 ‘ix* ^ l* J^ai w>k_j toyT< > a>-_j_l'1 

-A«uj_} v^iai jXj o^b j* & ^ pX J^>- AJjlOl--l 0 Ip J? £■// . /ll Jj-UJ J-kiil l-U 

.^Ikp J-Uji ,>* S 1 ^ jv £>J U-C V b &* 

il ^ U *& <pJl ^ «S" Tr^ c)>| j^~. Jr 4 _jA> ^ * A—j ^AJj 

jlj-lc ^ysj "^" C- , T'r7 <i! 4 ‘^"* .>*} aX^' £ ^ C- 1 —^^ ^ JjS 1 ! -A*-]! 

j/ —*) aIS" >-_-/l (J ^ -i" v—->■ Uj j~& ^j~* j^li . /ll L-UJ a lx ja ^;jjl h S 

t 5j^a.'l ^ ‘r—^ J* <c - 4 j* JJjJlI J/dl Jp a* lx Ibj lili . k ._>- . J" ^ 

A^rj- 5 £>• l*j-*>- J bL^ji bli <s£_ll diUJl j ^4 Jakj5 ^Jl A>*jjJl ^JUx* AaX>-1 

•£\i/ dlli ^ /1> 


*_J 


/ J^f / ' ^ ' 

/• .*-** v ^A'a 




/T\ \ / 

_ \ \ i / 

T \ w 

'1 ^ 

% 1/7 

^ iL" 

- J 


/ 

■• -.?.\. 

/ 

\ 

v\ 

A 

\L 

If/ 

v* \ 

*/\ 

\ \ , 

\ \ 

ji*ji j— _j 

\ E v 

/? 

\ p ^ 



• VJ (') 

.ij-ull a*Jli L? *—. jlT JjVl jSbJl j j (T) 









m 
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(J £* £* ^iiaJ ^1 43jK» (J* \V*) 

4 d^ji*- 4 ci jj> Ujlv jlS"* I SI A>-jjJl ( J_^ jl b-j jJj 

(rj^' Cx* -*r 1 ^jSs-U . *U> <5 jljjSsj l^Jli UjU* (jj£ jlS" lit jJJJi^ 

•* * 4 

jl ^llai . J? “O dip Jij 4 JiVl jr* jV^ dlli 2^-j 3 A-lai) jlfJi Jdw 
Iso Sjjl^ k— Sj^S\ ^j*r (_J^ ® ^- 1st j-£j . J aIkjj -UJl (3 *"■ ^ ap^II? ap-jJ 

a*-- J is j c ajl^ Jj-W JT J_j «!_>£ ijr 4 ^ ^ J ^■a “- .. M diUJl (J l$dUa* (^jf-- 4 *^j o_/^ a>-j3 J j_j5ci 
^^j^jJl ^7j-jJ U>lid ^1 I J>C~m\ jrvjj ^yp^Jl <_£.} i—^jSUi I^jp-I lj>ii«4 jv ^r-Jj 4 rtiysd« 

. ^oUjS"S l* ^Jp oJLfb LU-i jJJjJi 4 a] JjSJI dyl 


*~*ry ^a * . — l l dJlall (j o "j£ ap^j- 5 ^lli^ 4 k —Sjj^il jl^ lioj i _^* Ijl ^j—Jl jr 4 dl cJ_^jj 

4p-j^ ^JUx- ^ ^ ^ j AlaJL' ^1 W“^ 1 AjWl ajj-^ail ^^-azid” alwaij jl (JjSfl ajj^alt 



•* • # 

01 *»i*» SjUVl (lilul t Vrl>o-l) |U, (jJ» JJ) i*UJli j- Li-Mj iLdi odk y jJ-jj J^.Sft j iJ5U (\) 

.U wjUiLl ^ jl^Jl Jj-u; ujL-p- ja JjS/I ib-j.1 Jic |/l lu. »_jI_>. '*JuJ-\ j, t ujLo- y> i^ill 

• J* (*) 

. jljl J-W ^ iill» Alt *jj£a ijLuJI lUISj <i_ !ai t j-tVl j (T) 

i-dai villi £4 2ii» dli -Ct I jiaUl £l 'j t J ikijl Li^Uajl iUi jt CJlS^i ajbJI ill . ^ji _. ( i) 
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^ djfcj JiNl (j \ V*\) j- JjJi ji q^' 1 * ^ 

^ik. J. flJ V JiJW 4 JjNi 5jj^ii J C Ul£ ^ W jlft qv . (v) ^ ^ 

£ i^p ^u* ^ j Alai J> (A) Lp 4 s j^' W* ^ 

. iJlill j, otq^j JjNl Sj^i J J^UaJ\ A^-jOJ jVii J**A~ Uij llr J3J iA}\ J 

t ^i! A^p ^Jlk- Jp loj oiV* .i*>Ui ^ J ^ G-^ 1 ^ 

(A) lqf;i c jki Jsp! 4 S/b £j £ 4 WJ-T JA> t jV q-J 5 ‘- a -* j 1 ^ Ul ^ 

. jJJ J k cJj ^ Jt\ irjoM ^Ik. ^ j/j 4 <3^ ^ j* j iki qkJ J[ 

. <qjyJS a>-j^ ^kj bJ £y>* 1 l*L~-j>* bU 

. aJUII j* ( _ r v*kJi f^j3\ <J c / , j^kU» * c_j U dJJij 


. j/Ji ( a ) 

. is ikiJi ik^ Ijj— 0 * diii 0'S” J- 6 ’'^ J (*') 

^ J. k ikii! Ji, JjVi 3,^1 ki# fcj> oS t :*u,Ui uCj^i! J Jj'jl' £-^' cr^i ^ ^ iA^ u 4 ^ ^ < V ) 


JjS» 5j wJl J JuM oir \f 




. >__5_j>J] £_>U3 




•M ( A ) 
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, - c 

(J ^ £^£>1 C-sj ‘—u-*3 uJLiil ^ jta U as jka 

ijPJr c£^ 

£fy C- cf - c - 6 J jUNl ^ iu^j jl^lSl UW; dJI# -^- I j jl{3 J-*~ (^J ^ 

i la$ J aIoAj t apLjJjI f ^ ^ J ^Ull ^jil AP Ujji i ^ j t jl ^^>- 

(jl 4jjj,3 Jr* t* i J? j jljJl ci-^ 4 ,jP ^ aLaj ( J~* J? ^ Jt i Jb j j*~J • jV-51 J-*-*- 4 
SL ^ J^jI ^Tj^J (Js>W*\) oji-A* .Jjtks J U-Jai <> jJ-C^ .jl^il jjw 

jjgjljjj <C* Jr\xLj> <_£jL~J 5jSb ^S'diJ QjC ^Lu*> (J IgJl t ^ £^0 -£" fi ^ JT 


jAj i 0 J J^""* ^dLrj^t jj £y* 4 (I l ^ 2 -~ :S t' I) Jr* lI}VI aSIaLI (J jj~J U 

- 5 ”"^ lS 4 -*-LJl ^ 'j£j < -J * > (J>W~^ A>-j-i < ^J~* > Jjv U J-Jt* jj 

J^-Aa £jj* • ^ ^ jj-'jAj A^J: A*iaa jj l^J.4 _b-lj ( J5 j t 0 <_$ ^ ij ^cJau*} a! ^jL-ii 

^ 4 ^ ^ «* t 

OWaj Jl-s' 6 ij-A) A- —iT <J J i—->- (j^ 0 j V—~~>- A. —j jl ^-LaJ J^-J -A»J . UojI ^ a C;-^ 4 Cl"^ •^^* v4 

J>[ ^ J >JAvaJ ^ S a <Jfl-*2j ^tia—■ a~_i 5 ^ a j '- r ~=r J j <—-~>- J a j , - T -7 : r ^ a - - 1 ^ J 

owaj A^ -S^ a A1.4 f^j ,Ji jt-ii! ^ias <Ja^2j Je (J>[ -^" 0 jj v-A ya i A-—JJ . -S*0 Jltfj 

. jtJop'yi ^iz# i_jwaj jl u> ^J,l k—J^llall I J? 


0 



.y ,J^—j '—■?'• t j v j ^ ji5Li'yi l> ^8 -kiji Jii—i (^) 

. ^ _j is ^ :l9j :. l ! 1 <kiii ^\ j (T) 
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J a J <Jwi> l y-\ t4 —Jb J jlyJl ka-vaJ flaJjl ^U* kfl-aJ a^-p- llkL-t y* jjU 

u^uaj (J owaj £*k~< <_# t4 —* ^ crrr^' < - i -‘ a - ' Vr^ ^Ar^ 4 U -4 c “^*C 

Jp (j wv> ^41 A-jj j jjji ^ li <e) ^-p- (1> J JM l '*** ^ ‘ (r) C ^ 

y,j *~J£ tj S 0 uwaj <^>jjJla £->>- <• j-J' ^rj-^ J? 4 ‘-rrT <3 “^' Vr^ *-tA r^ 4 

a—*^ Jp ^ S-A 1 <i i*—(j^ ^jW' J^>- f ‘ «-^Ual\j 4,^*5' Jj .JwaJ 

. kl Jj t-jwaj ^-y*- c,-UJl 


_j^» yiil Afp- j'5” jlj t jl^Jl cJwzJ J4 JUI y* k i J ciyAU <&>- y c-r 4 ^' 

y U LL-PJ J-* jl|JI (J-U> jj* o-U; Li' -—-5^! ( '' ) <J-'^' ‘-^ < - ) L? • oJ ^ 

. uyjlkil 


Dans Ic Tahdid. le meme proccde est applique a une sene de calculs servant a determiner, en particular, la 
difference de longitude entre deux lieux terrestres (analogue a H) de latitudes connues (anal, u cp et 5), connaissanl 
leur distance (anal, a R> (Bir., Tafydid, pp 227-71). Egalemenl Bir., Qanun, pp. 609-15 (cf. Schoy, Geugraphie, pp. 52- 
64) pour le meme probleme. Dans aucun des deux trades il nest fait reference au :tj d'al-Battani. 

. UaP lI •*’•*■' J ■■'• l *j} (Y) 

• * 

.«y i J* I—»y- i»'y C~w .LjiiS-Jt y-*U ^ y ~a ' -l i ii*AP (t) 

.*-—>■ wi~ii : J~»Vi (0) 

■ yV 5 ^ P) 
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J U dUi]| ^ j\jj\ ^ 

^ > c s f j, jV J! J.U, 4 il^U J^l I, . 4jS>J ^ 

* Va ^^ ^ ^ ^ .H'Vj j j-a J. J, j, ^ 
o* tfu*^ * f aa: j. ^ ^ . Jlr j, ^ iJh j J{ ^ 

^ ±sj yiy tff i,s ^ jivi ^ j. Af jr ^ ^ ^ s> 

^ tfif j, jj-^i*. a ^ j;i j j,vi ^si, ,u, ^ ^ 

^ ‘ ** ^ ^ ^ ^ ^ ^ jlr ^ ^ ^ 
^ ^ ^ ■ J^l tff JJ «£ f « ^U* Ci, 4Pl6,l csOII 4p «f‘, jjf 

L —*J ‘ j'f 11 r*- LS*-;L> ‘ »jV a-j j-jSUll W*: 1 <i ^r-UJI, aj>.jll e_S^I 

•^f -> ,ai * £> ‘•j'r «-A^ £1^,1 c_>- 

^ ^ ^ ^ ^ J, j C Jr ^ c ^ 

^ ^ (•*" & 4 ^J £> u Ui-I bU 0 Ul j jlr i, ^ iUi ^ ^i, ^ 

^ J, f e ^1 ^ ^ (Jiiwj J, «J,^ 







17 
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b 4 jlS" j[j » i—ST^ll jlf- *—b 4 '• •■■ •?a . i a^j>- ^^LaSI jlS" jls 

k—S^a^l (_$ ^LaJI ib-ij {J,\ k— Sg& 1U C-Jj b* tdiiAil b* ^jl-iji ^J-vASr-S 4 aJp l&lbj >~Jjk II A£>- 

. t j5LJ.I Ubb (J '-^3j^3 rjb ^ (_5^ 


vilUJS ^jljjl 43 yX j>~\ (%}Jb 

Ji) £7_/£} . jljil __^ts OUAJ JT 0 4 (Jp bj-kP Jfl A*JJbLl 3j_waJi (J £T .r* 1 bl 3*3 

jI-La* Us bab” yZ -Xsj 4 ^ ji-J« (J iSj^~} .Jj-UJ Jk3 Dj^v-* 4 J J? c5jb 

* * 

i jP0 ,_*j 4 Air k—r*7-J J bi ^ (J-Uts 4 jl^-JI (J'’"^ al* UJUl bis . J? 

jlS" jl AL* A-s<3A-,ij IJlfi jS-bl jlT jl Jjy_J . ^ U^U-* _/~v2~S c^v3 k__c>- jAj 

|Ja ^ili 4 t—Jjiil k—Jb- b 4 jiff jlj 4 a^>- b 4 0 ^La 11 jlS" jl .J-aia- b 4 b_jl>- 

. yijj! yy k—jl^- ^j-js b 4 J^y-i 


Ills" lj| Ai jJLa Ak*_~Sb 5 \Jl jl-X* A^>- b -4 'b* l 5 >—■Jjl U li jA (^dJl i£ ^ b"^,J 

jAj ^ * J? 6 J^ 4 v —bfl ‘b—^ i^-S , 0 X> & AsUilj ijUbj 4 b* 4 ^*- 4 

Ibji U kiii-ij 4 k—Sjiiali 4 ^ j» iJj ^j-^aII ' — -^>" _»A? A-—slS" 4 jl 4 AS^-J ^" 4 < k — > 

• brr 1 b! 

. UaiU ^ iaijl ijlT (^) 

.jl^i jAsw a_plj (J^—Ji I3 a j SjJlUj! jJp 8 4A>b' jl-iii 8 »—AS” ( _b 5 '^ 1 4J (l 1 ) 

• o-^ s <n 

• r> ,M (0 

tt^ys 5iU>S • * J 9 ® Ul» J.A ibjc *(Ji Jf> k__>- _v»j Jsa Jl w-»jlkU b urr^-’ VrT" Jr* J^J 11 -b^b' J (°) 

. ^ll2>J ^t-«Ul iJ-Aj ^ia-Ji ijji ((b 6 J 
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Cf* Jr 4 jut 

ulT jU ; U>j 4 jl,Jl ^ jJi-Ui ^y jl^l cij ^ U U J_^>- iii 

dJIiii <J y-Sj&S / ^ ji Lr —iJl ^rj-> ^y dlb ( ' > L^a t Jyli ^ y dJJi 

au)i J *Wi J»-j ^ ^ y* ab ibj 4 ^jx\ ^ y jir ji_, c 
■ ^ ^ d^ 1 **->* d 1 ^ cr^ ! cl d' ls > y* isu <u -uii cij ^s-..u 

oU^j f diUJi j* jJU'l ^UJI cJj Jnj y-O&i ji u ^iJ! ^ ^ U UJ J^a>. til .tUas} 
J^L>- bi dJjj) -UJI J ^UaJl ^Ik. £*s> 4 4 aiJl J 4>-ja Jlk. ji y^ o ^Jlk, 

•d^ 1 Ut t? S d U (Y) (cr^ 1 fjU* d 1 ^ ^ U U 

J V^Svj ^ J 1 ,-U^i—• ^ jli : JU\ Jt UU> 4 olpUi ^ ^ U uJ jlj 
* J • f*^ U * ‘ ‘-T^ jMl i a—til *rj> j\ <-S &Jl jlr oIpU jUji 

.Ajltil 5JU1I y £*Ul gd' J '-b> jyjjUU -Uai 


, ^‘- -/* a)^ ^ ) 

‘ J tf 1 * Jj ^ > J -^ r* 31 ^ -y* --a s>* j. j^i >ji ji/; * aji. j ;xij JU4.X.JJL; ( T) 

- c r ,u ^ i '-** Jfr 4T ^kiii 't^>- J Ji, 
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jjt JfiJl Jb-I dULill jjUJl Aiyc- 

^-/aaT SjSb aJlp ^ aJsSj j^' d-**- 4 Ji' J jV^' 1 — a ~ a ' ‘■r 1 ^ <j^ 

Aki IjJb J-UljMl U*J*D L ^Zr'^ j S >' J5 cr^J 4 *—* ^ 

b-ij UK (Jr 4 i ■!? Oj£-* > ( * J?-S *^ o_/b £j frJ^J 4 ^"' 

^ j Jp ij^P Jpj ^ j J-tfJj t (T) fl j>j*3 t J-Jdl Ja* £V^ f -jV^' ‘-^■^ 

y* -^j-*-** £ ikij ijr 4 djbJi ij^p- Oj^j £*b~S Vily 

. J j J* (i^ 1 ^ u- ^ j Jj-y . 

> i 

. (t) l jr r: Uw. d ^ j l±> Oj^i i u3d J j|>* £_ f j j'y ^ j J d5j j'y £ j ^ 

^Ujjl J# U J-ki t a-uS" aIT u-~U dd ii[ c -UJI ,j*j* fl* y^ 4 *-** V - 11 
. ^U. ^ jJ i j j Jl t j\^\ <JwaJ villi J Aplijjl jjapi CKJ u r-'t^' bJy (J 'VA) v 5 ^' 
jf Ji ^ f JT f J! 4 f j *- ‘M J^ 4 f u ’ v~r y> ifM 4 f c v-y 

VrT V-J -Sf 4 ( ^ t T 1 J*b- jf J bli •£-> J* <r U> 

Jp AU. (0) ^MJl £l>UU-Ij r >i^j <• c-AjlUl jJUI ^i? J[ gj\ bj* ‘-rrr V-^ f■^ ti* 

• vjr^ ^j' ^ • 0 ^ f-^* ^ y—^ 

1 
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Jmj ct-LUj Jo-\j JSj ^-j^S tilU ^ Uj ^y* AjjiU-1 bljjjS 43 yui 

t t 

^ j J C-C" 3 a! 3Xjj U Jij 3*i j^.4 jt^Jl y* S j jlfdjl £&*£> jjjj y* 

-Aj^i . —li JJJaSI y l^-«iLla^ 4-4 AlaAjj Ja~*j A^-ji ^a j Aiaxj d)i ysllai i Jill* y* 

a Js\z ^S i? ( _^ > ' *-T j £~3 ^ J L»Jli '. J? I Ju^j i i^-Ip- l 2 ^!? ! aUaj ^^11113 a^Sb I^Jp 

*±3^$ ^3 ijj^-* ^0<Ji a^Jb ^1C-C“ jJ p_j aJp J-^dU . iill# <■ _ l ? - * l) 

l$—**» l5j aJ_^ 1 3 |* G L ^*—dj £* Jill* a^Ia y> \L>3£- .Jil 

. ^ 1 jll• JL>*j3l l 3 (J* ^l jJl* v—-I 23 ^IaJj i I-b l (_£j 1 ~jj -UJi 


c a ijSb £jj .T l oSj dlb i jA ^Jii 1,-Jai <Jp Uj ^ t_j a i^Jb ,Jp a£ la -T l 3 J\i ji y£j 
S Jb I 5j$b ^--la* jl Jk*-> • ^ <J-£M 1jL~ 4 Js 1 ^jj lijLii.1 .T J? LJL!l I jli toi^fb Ui>l 3 Jj> j 

aS^UI' j Aki Oil _4^i t l^Jp 1^4 La! ^ j ^Ip Uaj! j»j t 1,-la! Jp Iaj_jJl o yb Ja-^ Jp 


^>^7 _>* 4 & j I->- A~—J j ,oJ\3 £J J*J -Tj Js» J (r) ^lji ,3~i j* oJj>-!j JSj . y. 

i_jjiiai' jS a '~r^r7* i_l[ 4 aJL!I o j^waJl j oj_waJl tJ -iLSl l j0J~3 c !c-~!! Ja-y A>-ji 


.jr f U‘ 


_** ]?s i—~>- Air »—~j-i _*aj _r j a~— iT 



ti J-U* aijJlj ^ a ikiJl ji jf- i ^UjjVi l-ii iilJ .1 Ji C-C"j J—*- j^rAji ^ A?-ij JS^ j jJJi ( ^) 

. jlili jSbJl 

. ^ Ui>»—Ji £ ^- > ^ >w5 A*j ♦—< j Jl i!njIIaII «Ll 2 j Jr* lS' j^^i < k , A .. l i r ^ k liii CJiS” 3 ^' jTiJi J (Y) 

• if is~* ^ (^) 
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j[ Oi at j\ Lj>- d'S"* 0[ t-lL i}*' *W' ^TJ 5 Jr* ^J-* 

IL-—!>•1 j \jl»j (j 1 *—J ^JLl...ii dlUi' (j c-\ c —Si J 3-~*J A>-ji ^jUa* (_^ ^^3 f 4 ^di' i_5*-~~t-f s j 

J* lu-Jj JJ.I Jlul! j l*L* fU {t) d^d> <J> J *!>-* £*J* £^4 l . 

. CijJl dili j M\ dJJi J ijji y> ffl VrT 4 ^ VrM 

^JJ liU t ^J«?“ 4jjlj t jljbli duai dii* ** £jyJl diii Jr 4 
a~j d! J*\&j t Sylj!l dU: jUi-* ^<j-» d_£i o-j* ^ (^ WA ) Ad j ^ 

dJLUW j d*Jl dA *JUa* y»j ^-—r J[ J'dpN' j* A-> -U, jAj jp j <_~r 

dlUJ' J *AJl Ja-y d-ji aIUo* u_~r L,jJ> Oil* . ^ j VrT V-^ 

AjjijJl i ~r^‘ d*" - 4 J'dip'll A-j A?"J-5 *Aaj '- r f>- £^i' L*—ij aIS” <- r -^T ! ii £-A~ii 

. jl^Jl dwa» dilij dA AUj ij* AU-I 


. AjWl Altai' J* j-dp ^U-tj ^dU]' Jjjl J 3 das CL* 'dj 


" V- 

,ap ri . J cdd' d* J 5 * ^ &&■ ur-j JS& u d* • diJL J-J® ••** -j' u Ad A <°> 

„UH V £, lk»- J* 9j> ol t J dw. J5dli J J Ai*iit I> t ^ J 


• t_ 
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Ji diii £* Sy e h jy 4s_/t4 

Ojjbj J\ C-£" jj-* Akijj diii ^y ( jj jV*^ 'bwaj dJi» y 0^- j\ 

Ajjlj ^Ud o‘\ 4 ^yyil Jjii Jy O APUjji yJjUai! *>Mj y>*y 

+ e 

^Ujj'ys y> ^iil uyi y-y J[ ^ikSS y-j* jy y ‘-^ 

, Cji*.* jj^o t Ajrlill Qiji Ajjij y-yr i~i| u^y y c5-^ ! ^ '-r^“ 


* + * e # ^ 

^yji ^^yLl ^Ld* ~U_j_« i y-Jai ^Jp U_J J>i_5 dj\l Ay .5" wJO yj jy- y> i b>-j>-! b[ lj' (jy* (J- 4 J 

Ajjlj ^lr <_~y y-iS" yy d>[ £. y> *?—'J . u t j ' 5 ^. *2jl> c 

4 a J? Ji hS y~~>- a~_^ y ‘——r lI| £_y* yy yy 0^ ‘ ‘-r*•* f ^ b-r^ >-H c r ; £ ^ 
^iil ^y *y y L^bSl v-j^ a <j_j'j y~>- y-b" aIT y~^-} * ^ yy <-)>[ y’jU 3 ^ ^S <yy>-> <~~£ 
. mU* Oil ^i-j'j j'-^ 2 4 cr^J^ y> lS-^' k -r J ^ ^ yy ii[ *iJj' 


. iJlill a]U11 y jWi yJ' J yjy-Ua* ^- 4 



• «-=rj (') 


Luckey, r. Entstehung, pp. 443-4), ia formule diflere dc (All), cos x 3 — ig h G . cotg (k H - ?^>) et des deux calculs 
d’Abu al-Wafa’ (A. l-Wala’, Aim., 79r: 16-80r: 19). 

3. (A 10) el (All) meniionnes ci-dessus. 
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4^ji*4 L-wJiV ^ 1SI e-\ c ~}\ JsL^-J ‘k-j-S ^JUall 4S_/W 


UlS 4 ,*JUa!i A>-j,i ASlj-v* 4 A«ji*^ .*ilk« bJA A? ft \c***^ k-*j A>-IjAlC- kv2>- bl 

cKJ ^'*3^ cK k J-ks lS* f J l/“J* ^ ^ c£*^ J^*^ 1 ' f J- 4 -*- 1 

^li jaj Ja i__j>- b-Jj t Ob:Is j^o oS J bjljj 4 ^aj 3 yb v_ks ^ Ak£ 01 J >-1 3^1 jJi 

r U jAj ja i—>- a—: b” Aijy ^visl y>_y Oj^xll JJ.1 1 k J jl—^ _&a« JT(J ^--^r ij>[ 

OiUil j ku-j a>-*J lk* Jp UjJ Uls 4 jyOi.1 J-oaSI ^ j J>[ t l-3l -b-j k>-jj ^UjjI 

e .i* ^ 

^bsjji f 1C l_~^- jJ A_>- bj-ks Li -X>-\j T-J^i bUs J t\j** b-J-5 b-*~~ :, "3 ^Uj u?* — * y~-~il 

.^j »_» ajJ^JI ^Jsl jp (jW*\) 4 —~>- ^Jp *-yk k-»~sj k-y k-ji 


Sj^-kl ^ gkk « ja_j l^Jp ^ J jl-LOi loj Okykl Jjlj <_sk-l Jji Ok k 3 fr kk k-y k-j J OOjIS”" OU 

jl ajlij5l A*J J_^>U-1 ( Jp Uaj . Ajbl Oj^will <J i^” Ifl* oL_a^j J >-'^\ ba.~ aii l ij tlblS”" 0[_) 4 JjjS/l 

. { yj, O' Ibjl U OJJij 4 Aj^lki! *JkJl a >-ji J,1 esf-k 1 a>-j^ Ok^' ‘jbakJl 



•^c 0) 

tiJli 0*^" a4p AkiJSj ~?- S o O 3 *-^ <y ^k 0-J 8 ^’- )i C” k 3 ^' ^ (^) 

.jl^i sjSia £* 

.Jli> ^jiU raiOi.! pflJ CJlS} J2T ^-J iit* 0 k ^ (T) 























maqAlTd <ilm al-hay>a 


245 


A>-jl ~>*4 j >-i ,_*sl (J .,*jliajl 4iU.ijl ^ U Jsi J *JUaJl tib!j 

(t) Jj^i jp Cj^i Jliil jfSLil jlS' jU . Jjk5i J ^5Lii tl/j U L U a^-j ^-2X~il dJlaii (J *1^1 Ja~-j 

^JUa* ^J-*a>*Ii 4 o 1.■/?ai (jp LoO^”" iLMj 4 Ja—<j 4>-j.l ,*JUa» (_|p ijv U loj 

^JlkJl L>-^JU*4 4 yij ,*Rlall jli . ^.a."....U kilUJl (J j^aail —il Ja*<y a>-j.3 


• 6 /* U t> 


I I • l I «• 


iijwJ.! _jAj 4 j*~J aJI ^ u^* 4£j *i c1~^-XaJ ^Jt Sj^*a3l ~L*jj 

■* < < . 
p-L*uj t ^ 1 t Ji-Alp'Vi -la^- l^—C" 4*j <._•- > • ^ *“ (3* | —~SjsSJl o 

. t3 ‘UtAp Jj» \ 



. i jWl J* Ciy-i Jj^ 1 ijSU.1 jir jli a J (i) 

•j ** O) 
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> «•* * 

JJ JiS" a-—I . J? J l)S a-—iS”” i—-j oU l oV:^* J?^ 4 

cH* . Oljl-xll iSj^jr^ L-lLj t *w»^p (_.. > • tJj Jj-il c_~>- i*Aji J?0 

Jl jJJl ^^p UU" Jj (ii W^) zyrj^ ^L)' y f * 

__ >■ j*>j aJS** i_U-I ^ a a~~lT ^Uil ^ Li^ jUjjNl ^li _ja (_$wijl £ o 4~~jj . A ~&j& 

, t_^_jiiail C~»—Jl 

•XLil ■. »> • ^Lp L*—jj jJJl *—'• ? * l 5 *--■■ '? * Lj-^ 0^1* 

( J~« a) JcOjI L^_J t jJt> \^ A a — oil' £jl>Jl LT>“ jljJl ij-*-*-* jjp ^J- 4 >w-Sjj^sJJ ji 0|* . 

J Aj^LlJ • L^a» *■* t AL* oL^ti LiijlS”" Uj t i«^-S^sJl j~L A*— 1 Up Caj 0^ j\S} 

^lli 4 l j& «. -Sj^Jt C-C^ -Uj i ^*- jAj £T.jL_j i—^Ujjl flc k_~>~ £^7^ j»— a<j aIS"" i—UL 

• iLrr' ^ LJJjj . L^p jl£~ 0 ^ j\ L>_/L ^UljVl jlS~ 0[ JI-Up^I 
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Sjj'j jr* 6 j >- j jl^Jl Jja* jr* ^ *— 1 *j 4jJl jil jr* jl^JI >JJ^* Jr* JjSvJ 

C-fi" ^ J? jjS\-i £j 1 <_/“_?* ^ jV 11 J-^t* 1. —Ia < Jr* £7 j£j . *iiaj jl ( j—*~iJl ^Jp ajli! 

.<1-1*11 C—a—Jl jJllt* J-k j l^JL-UJ j J j ^L^-jJl C ..» —. l l *J^Ui* j J 9 j apUjjI ^ 


O^j l*jU^« 1 _-S^SOl jl ^r~»_iJl jlT ISI (J jAjj 1 S <jl £jjll *^0 -4"-j_j j -.-- la* ^P 

Id 1 ^>- 4__j jl ^J^-l j^ j_j>J C--«..Jl jJUS *^Ua* <1)U u* 3 4jL» j Uj 1>** •—~*j c3 

S c) Jl-i C~*—JI ja ^ <J>I aK" *—^7! ‘~-~r V " ^ ^ <-^l 

Jj 4 J 5 " iw—J-l JT j < >~ k~~S C.«..Jl ^ J? ^1 L5 la~-jJl *JUail <k j «—■~>- 1 jUjia* jj[ 

. A*jJ a* jjU-yJl jJUaili J.S"" >—-«>■ 

S' 


“V/ . 0 



Si 


J\ 


:J._ \ 





f 


. UaP Ijaj Js ikiil <_j—«■ 2 -«-JI 1 iJS* C-JlS" ( *7* J r j O) 

. Jsj (J^- 6IT (T) 
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..•> - jtt c a! jir ^ ."JUail C—4 l J-il ^ O)* 

A^-jj . ^^ J '-rfr ‘^" ‘-rrM ^ j '-rr^ Jr 4 J Vr^ ^1 * * 4>fr4' i 

pl*il JI J~* ^ li 1 t - r ~^- V-~^ ,*iUail Ji-^* .>* c£*^' J j { -rr^ £, j ^rs*“ 

•fj ^ 4 JJ J 

U\ci JJ.I jlS” U^J 4 ^JUaLlj Jj-Ujl J-J* ^2A> U* '—*-*^J 

r l£ Jp JiJUcil loj Cut J-i' j£” d\j i J* {0) Jd*^' ^.yr 

U dl'ij 4 ^LDl C-ij AiJi ^ y jV^' ijM' oUiJlj -U) J-a>^ 4 

■ Jr? j* ^j' 


■ r>* (H 

.f>n (t) 
•Jr 1 ' ( fl ) 
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ijJzxj ji-lLil Oyr*j 4lJtji C~£" as jka 


^! j jl^Jl (j \ A *) J-ijw ^y* jl^JS L-jwaJ kiili J* -?■ hmJO j J-U- -_~W 0 Alii 

*6v* _^£- ^ j J 0 ayl.5 Jai-j i <Jjlall ti aSn-* l£jj l* -*1 Cn l* J ^J (3**^ is* 

. Jij^5l Ji>- JfP IjAL (J aLaH C—C" -ij'i UjSv-i l 2 ft ^ Jai^} U-lL { j^j^- ,Ji» iJ^^J 


k r ^S' J^M ^ ^ i_->- d| <_/* f" f ^ ^ fl *—~>- V"' <3*^* c ®£j £_ ^ ^ 

(J>[ ^' * (.) ^ I *—~>- A~-J_J i ^J\l_*k!l U J-^ai jAj j a--~>- ^1 ^ y^J j d v^ 

a *~i S~ ^ ft i3[ <j*> ^ <—■->- *r~^J ‘ f ^ _>*? £. • J T '~rr^' 4 ^-‘" ‘- 7 ~~^i £,^ '~r^ - •*^ 

^JJs> a^5~ a 15~ i—.*>- (J.1 ^ ^ a— j kiJJ-iSj . i_j_jilaii ‘-—-—r (J>[ '-T-r^ - 

. k_^_jikll i ^ Jla eli p 



l-La iitj-lL-Af jJj t* ryii* (j L—< ^j* <m.~ / j ■ J J . *— . i j> *^7 — i j . ^1 s ^18 J a ^ I # <^/u «1 »j>- ^jt— j U La JAL* ( ^ ) 

.8^5 <—}j , J*>M - o 'ttM ^ ^ t ~r~^~ *~-—■“" J*J j ^ 4 C- f -'**^ S ' 

•U-f lT^ 1 ^ (^) 

, i_J «. lifl , 'J l A*j jl^Jl iJa*.» Ojlij liili OlS* (f) 
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Jp ^\ JjkJi j liJlJbj ^ru U VrT <3 ^ f^' VrT <J* ^ 

^Lll aIT v_~U j a£- <>jP ^~r f 4 44^ C f ^ ^ ‘ ^ ‘‘^ 

Js! JjuII J>jA\ lA* Dir DU - J lull JL-j w» £_ VrrT 4 4^ f U ~ VrT J* 

ju jir oij t tijSii Sj^i j ir ju^fi jp v-^ 41 4 u *4 j- 

A->-ii S\ t *o _^ri oir ju c aj^ 1 J ^ *>• j' J* 4 liaij - 

r li J J-Ull UJdj Dry> f U' ^ ti> f - «dWI J tf* ^ JW» 
b> iii f . ujil J ^ juiji vrr £> 4 ^r v4: s <> cr^ 1 u ^ ij 4^ 

J*J u~ ^r ^ C UjJL J ^ £tfcjl fU’ 4-~r t> £^ s ^ VrM 4 ^ 44^ V~r 

. pU- JlJc^Nl jp ife- JU> y> ^iii ili 4 jljJl ok Aki jp JiS/l J aUJI 

i* e 

^ Jp ilil Air ^1 J J'-uil JjWi tj> 4 tWl 4>-^ U us 7 ^ ^ 

.i-?- Jk *. li-Ou .jky 1 - cy.j 3^*11 u« ^ 

_^i jsi oir jij 4 ^>ii v-u J mi c—i 4 o J> a* a 415 *4 4> 

. U^ji U DJJij . A^li (J 

. ^jlUi U ^r>-i ^Jla? U Ai tupj l^li* olii 4 &* Jf 4 >-' JL Oc- lojl bli 
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JjlaiS ^ Ull iUjl *4j** 

( is* \ A * ) 0->jl_j U»J ilnj'i!! jU aLaII O-X'* k_^*b A ‘ . „o -. '?■' IX k—'iJl 1*A& J 

4 (j-'lj Jjx'*’ ttt t ~- s j^J jj* A ~^' Ct* JJ “* '■-*/' c/- 0 4 

i a«j1«m jj-Ol < "j* Oils' - t aS^ 4 plijjl f U iiLa ULlc" -Aij aLa]1 i—J lSwi j uf*j 

. ^iSw aI ^i ji jjjJij 

^ AjJj 43 

j£j l^0 >j#j U> jS'i ^Jp Al^liSl aSUII ^Ulj ^iLJl (J J*G± -AaJ °*^ A 1^1 

il*3*jl ^jA aJp OaSjj j'upVl* _^A aJs>-j U (-«~P- AAll^ ji^ li« ^Jp Al—Jt 4_-S" US^ll ^liapl JjA 0-bOj 

tJlJ&ZJ jA J,i AjUj J 0>-b- aIa! jja}\ j}Z JP f ‘ A)^>^' 4^ A*AaJ 

. 4S"ljil JjP A*Jl* ji Al)Jj Jjp AO* k— 

jJ,l O^U-LaI! Ijjj* 4 aJU>- 1 ..I?.-a 4[ kOi-O? (x) OU (j w*L~J-l ^JaI UU 

jOp 4 *LiNl jjU Jjj>b«J ~l*j 4 l$Jl (Jp ^jaJI o-U J J^lko 0»ilS" Jj 4 p-ftjljl O-jjUj OjIjL^- il 
5JUU OUJi i_/ij jl 4 jJ-AsrlJlj A-3 ^jJ*l <Ji 4ji*li tJ^iall J^P jL>-Vi Oj-Oai J! ^ji 

. wOuil IJ^- jJu U __ ^ A-Jl jO>! • *Sr[ asIOVIi a*s I j£ U j**#} 4 LlxS" ^ 


.5A3ij sjV 6 OiOl _jAJj haiJj jlr u^y* J-^^' y (') 

. « U» » J (X) 
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6 j gjjti diis S b^ j cJ>iS JiSlI 1 .? ^ 

j! c £ £_ ^jij -T iiai Jp ^ J’jP) t V b J* C 0 J CJf- 

.£jl^ iUi ^ is-S' 

JJ ac Is 4^13 u-b^' ^ VrT ^ -> > 

^li ii^j Jr uJ4 ^ vrr 4 ^! r u " jlJic - </ J c ^ ^ 

^rjO f - +jj\ u-j? </»> ^ ^ ^ r U " ^ ^ 

< l > diUT aip JUJ l jij C isl JW OU jbd ji ijjl ^ J* o* oa ~.^ 4 ^ 

. isj. ^ ^S* 



j^i, JTJ Aj>jj&\ *\J*Sl\ ur*±\, ^ JL&A \fib ^ ^ ch> 

. ^ ji Uiji u diJjj o-y y 


• 2JiiS3 (t) 
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I 

I 


cJ (w—-U-l oUjJl 

jks> lylP AjbpAj C—i^Jpj Jw 3 j J Ai£j “ 4 } 

JS iUjJlj A~bi Jp b> AU-ks U jp Jj-ujl J[ aU-N i £jJ JU, ^ Ob J>J ^'uSCil 

Jp O^bs jJjiij 4 AtJ>l ^P jjJ JJp OjSL* J A»Uk A-lsU pUxiii J^P Jill J5bj! Ajk 

; |j.& jAj -i>-j Jp ^ 5 Ai^S 

^>-1 l-^ i CJjM Jjji ^ _aj aJ apUJjS k^-Us jljJS k-k jik Jl j^j * Jis 

» " - 
Ju U c_~p- -U-'bj l^pliJjlj k^j A>-jJ> Jp kk JbJt c> 4 ^ 

Jp Jjjj ^ . AkfiP-j 4 4-i t\ £W JI kpj Ap-j-i jlpJi v»P-k jJii tj ^--SjS'Ji jjajjl 1 JrplijNl 

l^k* Jktj Jik J t.\j a>-j^ aLJ^-L > — -kj bUj Jjp—j p k: .~ll blUJ! J *-\cwJ! -k-"j a>-j^ *5ki* 
k_~>- ^AiSf v_^L-I Jp ^4' P—SJj allkk k» AjjJi Jp pli u—s- pjrkj ■ ^ *iij' Jr* _>*-? 

. -k~-j AJP 'iJ ^Jp-j tj'' J 

* t 

^J-k 4 i—S jSnJI j* ^ p—^4.' 0 ^ 2 ^ > ' ^ ^djJ' Jr 4 ^rr^" l “r’_/'k J J 

lilS" jij fr\c«Jl kpj A>-ji Jp Ji-^' J Jr*^ l -r 4 ^' ^ ^S* • Ji^' 

JJalS J a>- ji bJ J-^>xij e-^i (j NAN) ^rj - 5 Ji*^*^' O&fr J 

Jjls jp 


j ^ j jlJJl Jlu» jp U4 j JiSlI j?a \ j Ja-- 2J dili : J^~>- aJIs U Jp jU^Ji j>Xj 
rJ?y S Aki 0 J>. pilJ .1 j)U 5 i J l^»ilk* LS f^» Japj A>-ji j j^O bUi J.» 

JT j U J Jiij PT j A—'' ^-J^ 5 fjAb'j apUJjIj I Jjii J\j t-£fis\ 

^Pji ^Jl Jb’ -U-jj j i^-ki Jp jXj d Aki Ji bUj Jw«-J wj Jp Js»_4^'y>< A-p-> j 
kid atIs Ujj Jp 4 J-IU Jpi 4 ji J%" bJip ojb j^ Uj5 -T iki jp kid 


,aJk'» J- 3 ^' J (') 

. {1 ijjijii jp 8 j oJjljJi Jl5w*Vi kj (T) 


19 
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l^Jli S/b L-JaS ^jU- J?ifl j % . £ f ^£ j bil* '~r >a * ^ ^ J* 

Li5i bli £j Jjo Ja ^ Jb~lj JT jl yslki i J AiaiJ <Jp dUS <j£Jj 1 ^ll3 (J*- 

. c) Js J l^jl—« ia J; ii<J _*aj c Vr?i 


Aj j\j ja i tj i —4~~b" iijji^'i jb” ci>[ ‘—bj^sil cf 3 iS^ £ ^ ‘-rrr^ 4 V~ J J 

kukM jb" '—rT k—jj . ^b".i t iclajl JT J 4jjij ji-Ai* (v__>>-) y> ^JJl a£ J>[ 

£ ^ b SjJb j Slj . {*jL*a ^ j J i J k i -T ^ulj ^ L rr^ ^1 f' 1 ^ c r^‘ V~~^* f j ‘-rr^ ^!. 

A>-jl (* ikii • ££$ ^2U.4 (r) ^' jk bJii ‘-r^ 25 ^e-j <-£^S\ ^Jp OjU 

Ibjl U dlbj i jUji*.* <ub/^> L. £j >Ol A^-jOi ; j ^jP-' c>l A>-Ji ^ U J-bs _*A jj 

• us 3 <j' 


.»pj» (f) 
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t_ oIpU- i 


j ij . jwJL j j-J 'u—v^j ^L>u up! aiSsJ apL* 5 ^L-LSi ^y^ 2 '' 1 ^1 

<J cS^-^j <1)IajjJL LoLi jjp LLil Li La-L a pjL» -G-ij ( J5^ LJJi c5 Oy-bii_j «-L-Aa]i J'S””' 

0 U^1 A?- j C^A a3L>-L ij •cp_AL! (_>-Lll (Jj^ k]l> L—J'j ^«LjIpUJJI -Ij^“ ))_j (_3_bS^ 


AakL* ^Jp jLT ii[ i_5L$Ll! jl A*-*^ L-LS3> a-LlLI CL»j -?■ (---Li <Jp dili t_jwaj ul j^-li 

i*' 4 

. cl^-Ji £-jJu ^Ap 4j\pU-i jl* ^-Apj 1^—a 5 ^-j^i 


( T A JI—» (3 -ST" A A>- Lj i i aLa! A*j>» _J i A ~2jP- ^ J Lii i -L* ij A*S> y^XS 

j^J ^ i . ^L-Lll 3jib a ji 5 jjL a^I _^-U_j LU J) ^-5 

j j aL>^ Jb _j ^^-j-L-iJl ^Sj.a J? juS^* i ** *“ *“ ■"’ ?l ' '' “■ Lv. '-■- • <^- 1 it .' a . 


>• J r (J^- jrTJ V*^ <-3$j 

a-2> p J S’ ♦ L--. l L]' a* v* -£% a' , L> p N« a»j a5' a* v 


J 



J Aijoi! ^tjUii]S ^ ji^S/!_j oU-U-tJl ~4>f» .—»lz>3l a-U- J-Aj L* aOj^Pt) ^U-^aJlj a oU-UJjl -VjAP# J-^i lS (\) 

. (Boilot, RG n« 42 £rl)) «jU-Ni 
-j 1 —* (*) 
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Si* J j^r Jj 3c^°^ 

IJU Jj.jb,Uuow» jbjUu (Ji NAN) £) j ± ^j*J objl-i- JS 

i-X’r*' -~r ^ v-y »* v~r Jt * j -~r V-*^C ^ ^ O ^ ^ ^ 

• £j ^r-T ti[ 

aK w-U Jp >^ s £J 4 er^ ^rr7 b !* 

^JUJl ^ f u ^ Jp ^ t-ij >ii £j J V*# 1 ^ f U ” VrT b > b * • lT^ 1 

^ J aJ l^Ji ^j^ii Jp o-i^ ^ ^ ^ 1 

- lA^ 

aj ^j, ^ ji Lfji c (r) a- ijjb ^ t> ^ b . u 

j^/jc Alii; (j! iL^l 4 (t) ‘~S&\ A A A A 1 ir 4 cr J - x ~^ ^ ! - b - 4 b ? 

. c.-SjSsK ^ _/• **>■ 

.a^M 'VaU. Ai/^/j i^l *rj* J* 5jSb uu*; S^J* ^ 

.JLj jl lOj! U diiij .0^1 b i U U *J (0) O.UUi AA;_iA- Sy-^ 1 ^ bUjJ '-> 

\^J . AilNu Jji l, : 4 J^*J' 'h* hA cS" A b ' </"- ?A;l l *^ 

*£?^ £}“*• <>* ‘ c ~^' 2j 


•ft ( r ) 

. s,_ ; e >y*-\'‘ i^j-ii iluUli a>-j-4! aLUIi *^-j-4!l ^h J-* 9 *^' (J (i) 
.S^U \ j> Ji J- ^ J-a»- ^UiJI •j' 1 /-^ Jl-^b J^ 1 ^ ^ ( a > 
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v J^X» i—OI pU-£> £y]o* 

U c> (Jjij ji j . ^ il)^ t « oIp-U-—J l lS b AjkS”" ^>-1 (_5 (JjwaJl i_^wJ-l jLil Jjj 

. I Ja t 8 

£ <UaJ jAj t —^ ^. $ I »—t «*" '—«kl (Ji 1 £"j^rdl ‘-jwaj <■—j l 

A>-j^ -A*j Jff I OjSs-i c l^-li S" i _j I^ajj jij a^Wp- 5jll^ J? i (j^_j* 

«* • 

t jr O -J jL-** i j aijita Ji (jl 1^* 8ijJli jl ■ V** -A*j £ I j l^2« _/Jl *A*j j I j 

,S\ -^rji b i ^ 

aJI ^8^yi.1 ,*j- ^ -L*-j j d? k_-iai ^Jp- ^j-Ui . Ut Ujj ^>- 0 I J? ^ 

a.—15"" ^ ‘— ~*r *J-[ 1 Sj^S\ 4 — -fr a~— j ^ ^_|p- a-JI 

.^lUl ^-L-Jl flc 6\ ^ Jl aIT 1-jt 

t ^jA ^lc («-->■ jJp *^4l ^—*_* a!^ ‘-r^r' li JJ*^ ,j-'-l—* i_fl -?i k__>- Ljj-*s> (_^V 

tiJi> ^ ^r 0 -*— ^f’.y <-H 4 —S^sli A>-ji ^P- 1 _ r oJ-3 UiJ lili . ^ 

. jl liijl U (jj-^aJl 8jb>-i l» jJp »2—lidl ijd AI>*ji Aijli* ^ a L , v -ad' Ijtj 


•CT*^ (') 

U-i-A-Jt (Y) 

• 'i’i i J* *<_r- J -'» <^S" 8 j>-j _y* kiJJi ^ >-, ■ A l JJj f kJ> f- i J-aVl ^ (f) 

mais avec un autre calcul (cf. p. 42. n.57). Le calcul d’al-$ufi est rapporte dans Ic Dusiur (195v: 24-9) et dans le Qanun 
(BTr., Qanun , pp. 1385-8; voir aussi Kenn., Rays, pp. 6-7). 

Sur la figure ci-dessus, les fleches indiquent les «lieux» du trine et du sextile selon la doctrine de BTrunT. 
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0 ) 




jr* J'JiftS'JS Jrv l* J~*a^ ja_* aaIws ijl*.* ( _^ 4 (j^ _?£* ' ; -£r~^ 

jlS" tlSjS"" ^iiJlj U-*}La ^'b/! j£' x l5 Aj^>—j pAj i 1^2^ u( -^_/ SjSli iS' (J^ - jV*^ J-W» Oj 1 . 

.^1 o>jSll jr* Uj t dilili Jai jr* Jjii _£A _ji ipU^- jl 

JJJI jl jljJS ^JuaJ Jjli Ja 015" !i[ Jrr^ Jr 4 ^i ‘■JjAy oXb Ja 

J^jJS JjNl iJuaj Ja jlT li[j .jw~Jl a^-j- 3 ^ JAL^ J yTj a Jr (T) ^tk* iy. ^ OlS" 

li JiSll Ja jlT lilj c jw~Ji Jjji J ( J ^ AY) (T) ^Ua* Jru li 

, jw-Ji ^ -kJ' (J Wjj* ls^j- 5 ( 'Xy. 


Ia-']>La ijJyjyX. i—iTa$sjj_j (J»Nt 


Jr* jV^ J- 1 *- 4 Jr* ‘-r*' * J-i-^J' uy. J^^' ; 


ajb Uu\ aJa j>C$j jljJI ouaJ Jjlij JiS/l *kuJ Xs- ja ®j5^ ^ j^J • ^ J* 

*jj\j c_~>- Jj fl-** a-~J (r) AJj . or - ^ if jr* JjSo i £~v* jr* fl i o ^ 

J-J Oj^a* t Jr J* ur-J* Jr 4 £y^J . 3 JT k Jk Jl J?d Jk V*“^" kfl.?- 




a. 


.iu^ii «-U oa_jj yr Jvi dii-is} sj^s j (') 

.227 <>vA~? T j»ij UaAI>- (7) 
. sflJpj-' vi-iiis Js y. awiilli Jb- JT Jpj ; UaU b> JaJj j~5^1 J (V) 
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JypjfAjylj «—~>r J[ AjjIJ ‘-rrT’ J*J ^ ‘-rrM d-S"" ^-rf^ d[ *ddl J*J £-?r Vr^ 

. a.^-3 4ij\j fli ^ Jil 

* . 

( je- C~£" Jl*j ^li p- Jp *aj3S L a — Jj aIS~ i—3-1 (J ^-*>LA1 fjsjjl J3 bj-»? ^ 5 ^ <-'als 

Ajjlj aIc i, ^ <_$ jJJl f~ <—?r Lj^p-i> bl ^ . 3.^-a Ajjlj ^-fr ' A iJ K - l> j' (J i '~ 1 ap'^' J3* 

i ^ 3.^ 0 ijb Aiisl ^iJl ,*3ll 0 3y*_j d-S" '- r ~>- £r J*~ ; dS" J*^ La-^j i 

jlT j[ 4 J i_-Jjlp Ails' j\ (ijS. jl^Jl ba-^2J blii JP OlT jl jJdll Lib J J3 A)ISy 4 IJp C-b^Sdlj 

. AjjLjT jl ^*Jl bib *Jl3c j '—1 4 Lj j*- jljl bj3 ,_jP 

j* Ji> 

,. " •* * 

b -ja dlk* Lw L J-bs ^ I jjSds 4 l ^ ^ 3 3 \ ^ 3 £ UuJj 

^li ^Ul 3.S* a^-Jj . ol^ 3 J 4 ^Jbd.1 blLdl j £>Li>l *^13. uyj -Idl J dUaJI 

a~*- 2S~ ^ 3 J[ Is l >-~r v-ij t o ^^-rrT JJ ^ -S" V-^" ^ d? c -rr^ d[ cSy*: J? 4 

443 ^ 4_~»- Jl ^1 ^~r 3 4_^>- Jl 31 4 r ^>- a--Jj 4 4^*3 Jl 431 4_~>- 

.*3 3 4 —>- J' 3-^- 1 _ >- a.-jS' JiT >——J[ (1/ «S'^>- A-~s_j 

dl3«j ^aiu-il LlUJl tJ akJI 3.« L^'j I- 4 J-3i 4 _~j>- t-^^>\ 3I t^_^7 0 U 4 ^ll *~r^" J"* d^l* 

J C ^UI Ju« 1 _ >- Li j*a bis . 3 3 4_—^ j>- 4 aIS' 4—-J-l Jp a^-3i L^-jj ^ ^-QJI (j aJ13II 

aLj 1* Jaii I>-Ls . u3 !»__>• tU J-^- dlS' ^Ul 3 3 ^li Jp ^ U La-J? aIS' 4 _ 3 -i 


, uUjJi j 


.b^r (t) 

7t_»wdlj .aijir yS'l li • Lb 3 ^ 1 V (°) 
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3 b fli J dJJi «-->■ &j>* 0^ o[ W^f j' 0 ^ ^ ^ u*j* ^ 

tu-ij JdJ ver J ^ ^rrT L .> VrT ^ ^~M <> £T^ 

A*jikr_j J* 3 yy y ^ yy £/“* c ^ f^" l_ rr r c ^ CT^ 

,JLj j! loj! U diiij ?d?Ui' J>[ £r*>^ jf-i 

J dJ-S jUjJl » <3 Vi* 3 ^y-l> ^ ^>‘ •% ‘ -*— 11 ^ 3 3> fli ^ 

Ja^J dJii Jp Ji v 1 Ji- 1 ^ «ii- jji-t ^ aj ^ lH ^ • «^ H ^ 

4^ J jis" oi 4*JUar JiNi Jp <Jt dj <ri f ‘ % { ^ LT* f* U ^ 
i £l l dJUi y ^ J^d U bC*~v yyi'* ^rJjir 0[ (^ ' AY) »J&> gb* J> ^ 

^ i Jl jV^I UuaJ dUi JP ^ Jd-^ 31 *>£> ^ ^ J"^ 

t ^ Up laiij uir oj jjSii Jp jiJbdi ioa iyij jui y y^i J/Vi oir at ? . ^ 

. jlyit uy £_U)h Jp J^p yj -Cr^ 3 ' (rj* 
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jJi sjiaJi Jp Ulk ji r ^ 1 ^ ^ 

\Xh G J^\j ; gU-sJt dUi 0^1 %jj>- j ^*>'^1 u 

. ^j>s^ _^p i Ju-U iiii^ J$j t j -~—ill J a_^up t* J^£ 

4j Jsj^ajt JuJ-l 11 0 -jyJI p-Jp £*>U>i ji Jp \ ^>js*i jcr~^' y b -3^"" 3 

J^iJi JiS/i Jpj i ^j-5 jj-3 o'/ G-jJ J-^*^i k ^ 3 (> ( - 3 '^ b ‘-^ b i 

t jlS" Ail jiiij . JjXj J>> Vi ji^ ii[ ^S/i Jjp! f i <JJ> ^-J- 5 <J*J c **.J^ 

Ji JjJOcJi </£' A_-ji jV GuG Ji jljii G*-G diii JP o-i*J V-^ ^ 1 J^' Jr* °G S b ‘-r^. 

I i_J^ili A^ J jlS" ji Aj_j_/- i>-j^ jfJ J Jyjii Ap- J jlT ji APjik i>-ji Juj o/ A^-J-i uAJ J-JuJl 
jlT /s- ^JLAJ U^l" _ji 3^' ^rj- 5 c V* 4 AiUaij 3^' uk - ^' ^ ‘ f 

. _ybii? iJlAj » Ai>-jJ Jj i. A*G_v* J J^-— J < -T^ r - LS^ ^ J-*a>; 

Sj^jdl Jj^klV 

jr 4 G^ 1 ^ ‘^ iUa; ^ Jr - > ->^' Vf'-J ->V^ ^ii J 4 i0 ' 0^3 

j i**!ik. ^ ij 4>-j* -r j 4 ^ p d^' ^ ^ ^ ; 

l j j ^JikJi A>-J^ ji^ Jj-u; (i j j_^3 1 ^ j® v b * j*sjW ^ ^ 

CJ j J C jbis^ \^]Jj UGlr jli Ju>l^* W o-i ^ ‘ J ^ aj 

. <-JjUil A>- Ji jV 


20 
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dllis} 4 ^ Ja ^ -T 0 ti/b ^ l£ A;_jUu fl~&\ Aj*>b s j 

iJ,^'J~\ Ap-ji JT 4 O^lS L?jJ^ Irtr^ - JrTJ ^ fc/° (J^ *SLO'-*~~ 4 ' Aj"^ 4-^ j 

. cUUil Ap-j- 5 J tjWS Ap-j^ u) _) j^-t- {3^ L>-J- 5 <J J jAs- 


A. 

u^n 

kJr 


-;0% 

>> /i\ 


4k 

.. 3 
^ i 


tf*r 


is 


% 


^#KT7 
V/o’SL 

•V 

~c*®V' ,/ 


^J,l lo^Ul 4 S_*a_j ^1 l ' . - ., a a i< 4 |k IaI^Io* jir 4 jjJt *JUaJl Ap-ji ^JUa* IjOp -1 ^jl» oils 

* , 

£ l Ap-ji jV* ( j > '^**' A-1p l^^j f 4 ^ liildJl (J ^oUii Ap-j 3 ^^XL* l A \ajj 

^ J L ~ ...li i^lLaJl j_5 j*~^ r ap-jJ) lla* ^lp~~* L?^ l~Lt> 4 ^ ^ LliaJl ap-jJ jV" ‘—jIpL'' okjt v_juO O*-? 

a-1p oiJ-i_3 4 (j£ jAj ^iuJ.1 viiUil ^5 _^Oip ap-j.5 Ui» 4| lOii; 4 aJU aAp loj ^ c ^ 

^jliaji AP-ji ^JJ l^Op lOj ^ 4 J _»Aj ^ J L l—,l l OjLlii ^JliaJi Ap-J-i aIi-Lh ^^XX« L?| 1~aIj 4 Atilj 

O-iiASi (jjlil'i Ap-ji ^Jlla* ^g^xo> 4| l~*k 4 1 —’j^' L>-j. 2 jlf* oUU obji t_A*-0> _4 a J ^c-l 

>> 

, ^ ^>a '— > U diLsJl j_ 5 Ap-jj LUa* (_^l Ii*Jj 4 LI loj f 4 ^ft> j&j ^s. L .— 1 1 

LjIa* a **\*a j-*3j l* jj'dkjj 4 ap-jJ vO-p- j>- ^JIx~J.i OklsJ' ^ l^0» OL —> AtT ^l^ 14 lo-js tali 

^ t e * s 

. j! lj^>jl U liJJjj 4 0 ^p\l* U» 


. 8 ^Uj 3I 5 <05” -i<; ULU sJj>-jli 8^1 l^A C->j jS” ^J-* 3 '^ 1 O (3) 


Du _ Djj D[j . 

+ —ii, ct p = a M + 2 —, a, = a H = a M + 3 --— (qui n est autre que 
6 6 n 


Ml = U M 

N„ U , N h 

a H = «h + <*h). a 2 = a H + -7-» «3 = «H + 2 


6 • 


On a ensuite >. 4 ~ ?- 10 + i80°, etc... 
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4>-j.3 Aktij j~ jj}\ tiJis iw'a.•.■•?» Jfl j aUbi »?- 1 » Jjj'yS » _* < JLlk ,2 «a>* 1 

^Lp . i_5A«—" -5”" t (Jiklp'bh ( j \ AV) ^ ^ ^Jia.* Aiaajj ii iJ\ c i >^Aj j llail 

liJisj is <daaj ^p IaUjL JiNl ^ ^ “'■’VJ 1 —^ 

.hj)\ «?!»[ ^<-*1 iS*J* O* o-b»-|_j J<j xJUaJi l5 *~JjJ J 0 'daaj ja£ci ij ^Jp UliL ^g^- 


^Jp tkU# *kdj ^kp I a] auti J^j Ajj 1—!.-» ^L»jl jjiNl <ta^iT ^^jii ft—-A j_j 

AjjU-JU ^l—i! £.5" ji Lkjl f» — A jj . j3-£- (jWl ^ A>-j,i t ^ 

(3 j (jlil! A>-j-i OjScj ii i./ (J^- ^xrJI *2iis *kiJ J\ji £jjjl L_1 p «>■ <kaj ja y^j ^ *3 

.^Jli)i 4>-0 


I 



.^Ik. (\) 

•^c (Y) 
•j' <n 

.fll J* CjO^. 2-Ui jlT (1) 

.jk Jp *iJJi i>^ ( 0 ) 


V v 
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tib 4 <3 b Jk Ji iS j J? Jt Jj <3j Jk Vrr V°J 

(J,i 0_yb L- ^>^7 _4^5 »3 i? £ij 4 S ikaJ <j a*-- ^ (J[ °_/b t _/' J -“’ ba-pu .?£* t/ 5 ^ 

.-^ Jjb* A*— « bi} 


Jk <i! ^ ^ v^3 J ^ ^-1 (A> cr*^ v 4 *" C 1 ^ <V,< ^' ^ ^ 

l^JL* oyb Uij 4 _£* Ja*-* liij a 7* U?bb OjjSi u r* , *^ J bub C*U c 

. b" A*—* ib)j ALa 


^yvij bJiidJj *JUaJI L5j-b« a*-- bJuj \*-yr uy~* (J^ 9 t -y_/bj bWI ^ *■ — ^!® 
l^b Uj>- by-" Ji? jss- J&l (u) >~~ r ^j aMW! a*-- ° Cj?^ 

Jj>-\j JS" t ^iUaii (3i/b* a*-- lift Ubb* by^ Jk k -rirbj £^- L V“ v * ***■*' ‘--'■k 

<y Jb-lj JS" JOw JJ» ^>*b aIS" t—-bl Jp <_r* £*^4' (»—*j r <J bib b* 

.j Ak£ y>J j~Jjl I ^ If* 1 £[_j 4 J Aki _cAj jjrNl b*i Jj» £l ( *J^ 2 -'' g.J a ^ A 

b>^l aitj J J-jJI L~£p ; Jbl Ao_j>- ^UaJI b-j.5 CblS" blj 4 £jj]\ aLIa4 OjJI obi jlU^j 

. Jp-j jl Ibjl l* biiij 4 Oj_*b -ill £b>uii L5 l^UaPjJ (J^bi! A*—< 


. UaP lAa_j (J) ®jbil LA ("\) 

•j' (V) 

( A ) 

.bUl (M 

.S^iJa i_j\_waJi jia-Jl (I i2-U» CJ-A Ua (\*) 

.t_~i (U) 


Sfflliii 
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w» + P P c e jj c 

C .--.o j apIJo-L Ojs jiiJ -Ai t liJU Iai j !>"il d)i JjjS L*^ ~P ^^xli 1 -Aa OjS""^ Ji iij 

<_«jIsaJI s—_jl c t _ r i^ aI^p (JU? ijlj i aJ I k CjIpI*2iJi Jj j£- B (_5 

. Aj ApIA-^ (jiSo ji jpjT U ^£^-1 fljjJl .' (J Ail jjp 

£* JsVl ^ifUaJ IjJaj <_^pi U> C-C - M ^1 S^JIo5i j,.« |ti«ji j t JjJJi J«Vi ouoj il«^- jjSLi 

4>-ji J AiaAjj *JUa!i A>-jJ> a AiaA;j Jr 4 1 ->* a]2Aj jAj jl^Jl <_jwaj i^iii 

JiT ^ -?- JijJl.5 i^-Ip jr^J J® ^ (J^ - ‘4J^~~ 4 ^Lil Aj*^i> 4_>! j - Aj .yJiUJl 

. (_£^l3~4 A>-ji .S'" diiAij A>-J J ^A tj 0_^3s C (J .S'* ^giaAJ ^|p Jj\Jl i2^Ui> ol^uiij 



• (/•ill 0) 

,(ila>6 ^-aJ' £>rj. i-iT iii gjJi V) J-’Sfl J 1-iSU (Y) 
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S t > &> f ^ ^ ^ J VJ 4 ^ ^ 

u- (-U JO ^_=r v-> u~y ■ iJtiai C ^ "r jij ^ ° JJ ^ SI ^ £■* 1 ‘ J ^ ^ 

GJ « ^O ^ ‘ ^ *y£ H»‘tf^ ^ f U " ^ ^ ^ 

ol ^_=r Jl Sooiit iyljll jl-ii* J* lS-^ 1 f c/ '-rf? V-y • Aii" j^i uA^ f U " ->*J ^ L ^ 

Jl J~*^' ^ u^U f • Jl e/ f ^ 4“ ”‘ 5ji * ^ ^ 

. 1 ^ J jU J i ^ i Jl ^rT 4 lT 1 ^ 1 J*~y L ’f 

iA[ -k^r* Jk V-ft £, J! C ^ ^ ( >cr,i ^ 5 Ar ~ y 

J\i!i UI jAj-dl IJU JiCj <•>* >p jWb ^ l5^' £tj* <y '°^J eft < ^ ur > 


Jp L^ij iJJI ^ ^ J ^ ^ f U ” ^ ^ 

u^-ij Jr e^i J giiui . s^rii ijijM r u ^ c > Jr 

loj JAI Sjy ^Hiail CJ\T jti . J-xidl £^J> VrT £/■ & 

j j^idl ^UJI f .SOpliJl JS (s 5§^» ^ CJlT 0[j J- 3 ^ 1 f U ' 

.^uSh e-^r C >^ ^ ^ f u ver > r U * ^ 


(n 

^j) j>- U-i -U, Ji ^tJ-! ^ Jx- ST ^ bo JaWij * l i VrT J ! . ^ ^ ^ ^ ( £) 

• ((®) r*j 







maqAlId f ILM al-hay>a 


289 


a>-j;> CJiS" tit ^jp ^jU-i C~Ji J j\ SOpUJI CJlb” c i O.J'J. it J^' jl* 

.Jit aJI^ CJir JJlSJt C~Jl jjj Jit Oj>- 

Ip^L) U J—as< Jis>Ui>-i 4 t*J»- ^' tj& J| V>* Ji"l J I ^'j^r J y y^^^ iti" ijj 
J-ji CJlS^ jli . Jj-lxit Jia jJ £?y~ ^ ^ AjjiJi f U s—~>- Jp x*-xit L ^~jj aIS” 4—-JJ J 

4 Al* ‘UaiJ Js**l jib” jtj o^pUii Jp JjJjcJS JjJ t*J>- J .> Jil ^U<VS Jit A^jX>- i^t^t 
J y Jit ^L-S/l jib” jt eJpUJt y Jj-UiII y^ Jit aJ^c- jtj 4 jSs- ^jsU-I Jt 

. iitiil *>-j2 <S[ t jtb” jt IJp oJjJjj 

c I * c * t 

Jtil! C-~> Jjl y> (_^_#li-l ^JUatl <_$ SOpliiU l ty y Oj>*i jt ^laJl jli 4 ^-L-Nt J^ Uijt Jil; f 
0 Jls Jp UjCpJ ^Xiij U Aj LLp Jbi J t %y y y JSS jir jlj 4 Jljl C - --. l t Jjt J,\ c jJl Jj y& 

. jut j\ Jdt A>-ji u ^jjraii jUpjft 

y jli-t iliaJi Ar>-ji Jp J-^?.All' ^i-^ait JjJ UU t ty J jb jli 4 ^L-Wt Jt C^li Jali jP 

J ^ Jb”t jib" jtj . yJlP Jtitl *>-Jt Jl-jJl aJI*!' A>-ji ,_>* ‘Uailjj Jlitl A>-j.i Jt ^<£^5 

ilktl J o-ApIa!I Jp oC_}li 4 Jj-A»dl J^ 5 ” ij^t J^xtl LUpj JjC b J-ii <^li> lji>-t 4 ' ^j>- 

4 My J y Jat jt5^ jlj . ( ] yjp JliJi Jt L5 f : ~ i ls A-va- i -j^ Jtiti J[ ^ 5^5 0>S^~) 

+ • . c 
J o-ApLiSl ^Jij A^zillj 4 Jj-bdl Aj LL»Pj J ^ ysj ilj U JU Ji? lii^i 

. yjp Jbll Jt J\c~i' iJ t^ip o^iJj i^tt A>-Jt ^5^X114 ^tiati 


•O - i (°) 

liaP jl -Sj*j UaiJij « iiS~ 1 —U . .4 .— i j Saa_^ii Xjjijt! >— »> ~ j tli! La r_;l_j-<3Jl (*1) 

,{i) pij Li-iU- . JwU 

vULJI (V) 
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eb.«~si U aJ uliul j‘S'\ ji jSi _ji (j \A£) i ijiS"" jl» • i_^ l*aji 

• l 5 <_3 ti-JlijS bJ (7^/*^ t _^ => “ j*^ - 


i_'ft,.,-3i iJLiij JjP C—j ( J5" -1*j A—j ; C_ji5" {_£( c (JS-Up^I ^gia^i (_£-b»-i *jliaji a>-j^ aUiS”" tatj 

(_^i Ja~-» A^-j.5 ^Uiji i_?- A~~lS^ li C—C" - ^3i o^jjS-Ul ^ia i ^J>l £jy\Jl iiJJi J ij^-U jlfJi 

. l y~j jl lojl U iiJJij t aIST" I _ jM 


",P AjJC—.« Igjl* Qjjl (J\^l i*Ap l* AJ aJ! llj>xj C*J ijUj O-llPj Vi o^.2 p-lii ^9 ^*j l«j 

. a^S"”.jj L^jb^sJ! ^o-l il)^ ; jl^-lJl i_'c-.3) Ja^- 


Jr 


/ST 


/ .. 
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o®' 


J 


V 


\ ■£ 

% j» ..a 

^ Vtsx 


/ f 
// 
y 




\ -/ 








MAQALTD <!LM AL-HAY’A 


293 


ejji-iil) OWaj Ja>- 

t e t , 

jj'ys ^Ja-J aS- 1 ^ 4j_4—j ^Ja-- J ^fy ^ <J <_A^2j ia^- *&j*-*j 

i j ^ ' i t ft., 

Jl A/Lvajl jlSj ^>-i jji A^>- Jl J~£ 4 I'-- AS J L r— 5 -rz 

^tk-Jl Jp- C*LiL* UjSJ* Jp c£' <J* v'- 5 ( '^ V ji-^ 

bl UU *>Ui j\S"! jl A^-Ull ^J’j'yi Jf- £^d d~s~ ®j^'d Nrr 1 ’ ®JJ“^ 4j ^ 2i ‘‘-"L J^j cS}^ 1 ' 

. JJiil £-UjjNl Xp AS Ja J]s» ialp Jl (j-'IJI JAlJ.1 ^LSil \~>,jrr 

dJJ-iSj i aL>--U aJ^Aj l^ia-5^ Jp .J*lS t ojl-0l ^>■ jljJl (Jjl (J ^xUil! Jla X*£>y f 

—. *» 

J~^ajj Aa^a,’.)j Jai>*j ^-yPxUj J>-J«L! ( _^iatAj AL*ai! ,*—-Jj 4 jl^Jl jp“l J Ij-P £0^4 ®-tvS 5 ^ J 
jla.aJlJ ijl^Jl OWaJ iap^ ijj^J l 5^"" ^ A^liu-I Jp J-^aUJl Ja>Ji \Xf> J^A^d Aa^a Z* «A <J 

. JUuP^I Ja>- jA A-Ip ^oUJl 

^Ja—■ J Jia b$Ja Jp L<Jpj jl^til UUii J-S tit C-3j t£l iJ 0 h~»~tJi ^Jajjl t-ia^l Ul>- jl_j 

{r) JkJl JJi <_s> Jp (T) tJp aJI OjU lili 4 j\^\ ^*aJ -U, ^UfjVl dlb Ji* \iJ^jj j\y 

^ *, , "* * t 

y> i^jJI diii t aJp b_^p UJl~v« U 2 d AAsau 1 * Ua- jS^lj pjx~» \a>u l ^rC*'%«Jl Jy_ IlLajj LajJ 

. dJJ-3 IJaj jl$Jl ujwaJ ia>- 


O) 

.ULp (Y) 
(f) 
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4 JjiVs j dsL — S j i^-ptifjl l _/5^wU j/dygall ^Jp tl)\j j^sj (yJJaJi oi p_«i*-2 kiJi-jS”* Uis 

vj'ilait U-Ujjli W 4 j_*L~p w'lpUSjj'y tl^aSvJ Aj * { —lli (J^UsVl .Jp-Nj 

(J^C' 1 '' (_/%£• lijjVt (_3 a JiaJl »( .^Ip J$^Ll ijW-jU- djbjL-l* U® jJ/PLaJjNi 

jijlS (_j (_/plaJj^/i C9*^ iIa; ‘-JJbili 4_y yj _«U« jP (3ol^Jl t!/u Js^Jij . ^ ‘ '* 

“ rf 


l)^s 4 'yll_j ci a^>- ^LaJjNi jiJJL* i_£i_J 1~~~ 4 -k>-\j ji-A« ^jdzjij J5" <jt p-AaJ L^« yllij 

(NplojjV! i^aj ciALtSl ^j» jjiJi! j} xIsjLi jlj-J! cJ-v2 j kiiU Ttia—J . jljjl—2* jl^JI OWaJ iiXU jy ^-.Xau 
^j*lC ^pl 4 (^niliiS y?UlJj . ^n-J.-.a.'-i <5 (_£jljii JaiJlj 

£-*>Lp>l < | r< lo ^/vilaJl > 1 ^-Lj ia>Ji_j J^pUjj'yt 

^y -ApIj jr jl^Jl UUflj Jap- ^iaAi 4 ^-o-iplii lSJ'j-LJ y-Vl ‘*- 4 ^Jp' 

. j>^a3 <J>[ ‘ ki-Uij 4 tjyL&j ^Jp 


f > / \ V 

\L ._...... . Vi. 

PJ' -»* pu 


(t) 

Jii>Ji iJJ> jJa-'VI ^JjjlaJi jj-i! <1! \£" s-VJij JaPii ! Xs> 3 Ipj ■.pS"" •>ii>-tA« iwiiPAi <j iii^Sl ^ _»j JaP La ( 0 ) 

. 8 ijs~aji *diii s i^C»iSOl 
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c 4jS Jv o ^ j* dUfljl If Ja^ J 0^£ jTi j, i^U Jji oUljJl J ^ 

^ai> Jl ,j-L2JU l*T^! j ^TijSOl JW £ij . o l2> _,! ap cai U j^p ; jTU.1 Jl 

lP^ Jia^ 1 V ,»Jlj -UwJl l M £fj* jlo >~i» j*i UCt 

^UjVlj (Ji \At) Sj& A^ajj P^UJi C5^l (i ^Ikail u p Jill JSLiJl Jl^S Ji 

* Wi 0^“' jJ' AiUixji Jp C-Oj Jjj t aJp 

Ja*Ji Uj *u a*J-L **l=*4> J*ij Jy JT ^bil ^ JbU- c_—Jp ^\£)i ^ui j! Jj 

auI ^bi - Ji^l ap SjlU-l j- a] ^i U Jai A*bl JjjJ.1 j£jl gL&y Ji*Jl 

Jp a! t *jaAI J ^-J-l J otj iUL Ij- 0 _^Li ^ ^ 

.uJWi 

‘t'J 

ca 4 tj ^ u-^ cP ^aJU; j. (i^j! ^ aJU-» H a^J! ^UJI cJj 

£jl fc-iljljU oUuj J> ^U- J - A, 41 A^ - ^Ui j, a^ j, /p-p- -oji iU oy 

* U = Lj pL-j Ob^' u^M\ aJIj ^1 a^ bal- Jp 4l J^j 4 xJ~\j t £U ^ 




INDEX DES TERMES TECHNIQUES 


Cet index n’est pas exhaustif. Les termes retenus appartiennent pour la plupart au 
vocabulaire classique de l’astronomie spherique arabe medievale. Certains, au contraire, 
s’appliquant par exemple a des notions particulieres (ishtirak, in c ikas, ...) ou a des elements 
auxiliaires du calcul (qa c ida, ’asas,...), sont manifestemenl choisis ici par BTrunl. On trouvera 
aussi quelques mots tres simples, tels que nisba, shakl, sath, miqdar, ... qui, dans les 
mathematiques anciennes, revetent des significations diverses, parfois difficiles a cerner. 


JLjl 

abadi z-zuhur 235. 

cP 

al-'asas (aux.) 287, 289, 291. 

nfuq voir matali', haylaj. 
j -* 1 

mtdamara 139. 

JJi 

baddala 183. 
ibdal voir nisba. 

mulabadil 165, 267; tabddul 295. 

-Xki 

bu c d (al-kawkab c an mu c addil an-nahar) 211, 
215, 219, 227, = al-bu c d al-haqqi 213; al b. al- 
awwal (aux.) 211, 217. 


bayt (astrol.) 281, 283, 285, 289; voir aussi 
taswiya. 

tathlith 1. /. az-zawiya 95 — 2. at-iathlnh 
(astro!.) 265, 267, 269. 


jayb. j. az-zawiya 111, 199, passim — al-j. 
kulluhu 119, 151, 197, passim, — al-j. al-a c zam 
225; j. ma c kus 229. 

L- 

inhit at 93. 

sincFat al-ahkdm 271. 

c ard al-balad al-muhkam voir c ard. 

Ia>- 

khatt 1. ligne, ligne droite, droite 104 n. 2, 105, 
107, 111, 145, passim; voir aussi i c tidal, zawal, 
nahdr — 2. mesure d’un segment 105, 107, 141. 

khildf voir nisba. 
ikhtildf voir matali c . 

daraja 1, daraj as-sawa 3 , d. sawd 5 21 1, 239, 243, 
261, 265 — 2. point de i'ecliptique 197, 199, 
passim; darajat al-kawkab 211, 215, 233 passim; 
voir aussi marnarr, tub'd, gurub; d. wasat as- 
samd } 233, 237, 239, 243, passim; voir aussi idl'd, 
garib. 


majrd voir may!. 


.101 


da : wd 107, 123, 125, 139, 143. 
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JJ - 5 

dcPir. ad-dddr min al-falak, ad-d 2”>9 ">3! 233 
235, 295. . “ 

ddHra voir irtifcf, shtfdd, samt; d. 'azFma 93, 
121, passim. 

maddr ! 17, 153, 225, 229, passim, 
istiddra 111. 

iSb 

ridya. ijaws ar-r. 257, 259; mayl ar-r. (aux.) 261; 
'-aril iqltm ar-r. voir : ard. 

& 

rabba t a 127. 

at-tarbP (astrol.) 265, 267, 269, 281, 283. 

irtiJcP. da'irat al-irtifcP 127, 229, 241, passim; 
irtifcF nisf an-nahdr 229. 

zarnan duree, equivalent en degres. 
azmdn sad at nahdr al-kawkab 233, 279. 

zarnan degre d’equateur 225, 239, 243, 261, 271. 

4*3 

zawdl. khatt az-zawdl 253. 

iSjj 

zdwiya.jayb az-z. voir jayb; ar-r. al-mutaraddida 
(aux.) 287, 289. 

cr 

tasbP ad-da 3 ira 95. 

u*^~“ 

at-tasdfs (astrol.) 265, 267, 269. 

sath 1. surface, surface plane, plan 93, 104 n. 2, 
109, 111, 113, passim — 2. portion de plan, 
quadrilatere 115, 139, 141, 143 et suiv. — 3. 
produit de deux longeurs 225, 227. 
tastili al-kura 285. 

Car 1 

samt direction, azimut 93, 244 n. 1, 245, 253 
passim; samt ar-ra's 225, 229, 237, 257, passim; 

ad-da 3 ira allatf Id samt lahd 285, 291; voir aussi 
mat aid. 


Hr* 

sahm voir nahdr. 

sd<a. s. mustawiya , saa miPwajja 233; voir aussi 
zarnan. 

saw dr voir daraja. 

must aw i voir zill, scPa. 

taswiyat al-buyut (astrol.) 277, 281, 285. 

fr* 

tasyfr (astrol.) 270 n. 1, 271, 275, 277. 


shakhs ( = miqyas) 129. 

ishtirdk, sharaka, mushdrik 165; sharik. mutadid- 
rik 167. 

* k 

c 

shu c d c (astrol.). mat rah ash-shibiPdt 265, 269, 
271, 277; dadrat ash-slnbcP 265; ash-shibcPat al - 
mutayamina, al-mutayasira 267. 

& 

shaki figure, theoreme 93, 95, 101, 115, passim; 
«ash-shakl al-qatkP » 91, 92 n. 3, 137, 149; «ash- 
shakl al-mugm» 101, 111, 121, 133, 143, passim; 
«ash-shakl az-zilli» 131, 145. 

tatPrf al-muka cc ab 95. 

ad-dab al-munfasil (aux.) 287, 289. 

t> 

matrah voir shibcP. 

& 

tuhP. darajat. al-kawkab, darajat at-t. 221 ">33 
277. ' ' ’ “ ’ 

at-tdli c , t. al-waqt, darajat at-t. 233, 235, 241, 243. 
passim. 

matlad 203, 247, 273. 

matdlP. al-m. fi-l-kura l-muntasiba, fi-l-falak al- 
mustaqim 137, 151, 201, 211, passim; al-m. fid- 
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ukar al-maHla fi-l-ufuq, fi-l-<ard, fi-l-balad, fi-l- 
maskan 137, 207, 221, 233, passim; ikhtilaf al-m. 
93; in. as-samt 93, 248 n. 1, 249, 251, m. as-samt 
al-mu c addala 249, 251; = m. as-samt al-wusta, 
al-m. al-wusta (aux.) 249, 251; ta'dtl al-m. (aux.) 
249, 251; matdlddn 219, n. 1, 271. 

at-tul al-mu c addal. 1. (aux., coord, eclipt.) 211, 
215, 217. 2. (aux., qibla) 103, 255, = ta c dil at- 
tul 103. 

01—Ur> 

taylasdn 169, 170 n. 3, 171. 

zill 125, 128 n. 1, 130 n. 1, passim, z. ma c kus, z. 
muntasib 127, 129; z. basil, z. mustawFUl , 129; 
qutr az-z. 127. az-zill — az-zjll al-ma c ki7s li-l- 
qaws 129. 

J-l- e- 

ta c dil (aux.) 261, 275, 277, 289; voir aussi till, 
c ard, mamarr, nahar, mat did. 

mid add'd an-nahdr. ddHra m. an-nahdr 197, 199, 
passim. 

mu c addal voir (id, c ard, mat did. 

al-d tidal, nuqtat al-i : . 245, 255. 
mtdtadd voir nahar. 

a**- 

c ard 1. latitude terrestre. al- c a. al-mu : addal 
(aux.) 103, 255, = tacdil al-^a. 103; al-<a. al- 
mu c addal bi-l-mayl (aux.) 239; c a. iqlFm ar-ridya 
236 n. I, 237, 239, 241, 243, passim, — : a. al- 
balad al-muhkam 237 — 2. au sens de declinai- 
son, inclinaison seconde 93, 131, 189, 191, 198 n. 

1, 199, 211 et suiv. 

l azim voir da dr a, qaws. 
a c zam voir mayl, jayb. 

c aks voir nisba. 

nudkus voir jayb, qaws, zill. 

hdakasa, itfikds, mwdakis 165, 167. 

'-r’A 

gurub. darajat g. al-kawkab 223, 277. 


gdrib. darajat al-g. 277, 279. 
magrab (corresp. a matla c ) 247, 273, 
magarib 223; magaribdn 271. 

ditt 

falak 1. sphere, orbe 127, 297, passim; voir aussi 
ddHr, matdld, kura — 2. cercle. falak al-burilj 
197, 199, passim; voir aussi nahar. 

cM 1 

muqdbil 167, 267, 279, 283. 
mulaqdbil 165. 

jOi 

qadr grandeur, quantite 93, 127, 129, 181, 
passim. 

miqddr mesure, quantite 93, 111, 115, 127, 129, 
145, 157, 203, passim. 

f 4 *' 

muqaddima lemme 103, 105, 107, passim, 
dj 

qarFn 167. 

qirdn 169, 175, 179, 187, 195. 
iqtirdn 155, 169. 

al-qatd (astrol.) 271, 275. 

qattd ( 173, 175, 181, 188 n. 17, 189, 199 , passim; 
voir aussi shakl. 

JjJ 

qcTida I. cote de Tangle droit d’un triangle 
rectangle 107, 143 — 2. al-qcdida (aux.) 287, 289. 

v—ii 

munqalab 219. 

F 

iqlFm ar-ridya voir c ard. 
lTJ* 

qaws. q. : azjm 111, 117, 145, passim; q. madqus 
231. 

qawwasa 217, 221, 223, 233, 279. 

rj 

istiqdma 109, 123, 131, passim. 
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mustaqim. al-falak al-m. voir matali c . 

qawiya c ald 104 n. 3, 105. 

< 

miqyds 127, 129, 145, 293; ra^s al-miqyas 127, 
293. 

5 / 

kura. k, as-sanuP 93; k. al-falak 296; voir aussi 
mat aid, tastjh. 

lawdzim 91, 97, 197. 

mithal exemple, forme explicite donnee a un 
enonce a Paide des lettres d’une figure 106 n. 2 X 
111, 131, 143, 157, passim; tamthil 295. 

s 

mamarr. darajat al-m. 217, 219, 221, passim. — 
mamarr 271; ta c dil al-m. (aux.) 217. 

Jr 4 

mayl 1. inclinaison (d'un arc), declinaison (d’un 
point de lecliptique) 93, 117, 121, 189, 191, 197, 
passim, = al-m. al-amval 121 n. 1; al-m. kullu/iu 
181; al-muyul al-juzUya 149; al-m. al-a c zam 181, 
197, 211, passim — 2. (par extension) m. majrd 
al-kawkab 211, 217, 221, 235, 273, = m. madar 
al-kawkab 231 (voir aussi bu c d) — 3. al-mayl 
a tin ham 121 n. 1, 131. 


nisba rapport, proportion 92 n. 2, 101, 109, 129, 
145, passim; n. milallafa 93, 97, 197; n. al- 
musdwdh 113, 115, 1 19, 125, 145; n. mudtariba 
115, 145; khildf an-n., c aks an-n., ibddl an-n. 197. 


nisf an-nahdr voir nahdr . 
nassafa 293. 

muntaq 147; muntaq fi-l-quwwa 147. 

nazfr homologue, oppose 107, 111, 125, 167, 
223, 259, 275, 279, 283, 289. 

mutanazir 165, 277; tandzur 295. 
jr 

nahdr 1. (arc diurne) qaws n. al-kawkab, qaws 
an-n., nahdr al-kawkab 203, 205, 229, 231, 
passim: sahm an-n. 229, 231; an-n. al-midtadil 
203, 205; ta'dB an-n. 205, 207, 209, passim — 2. 
nisf an-nahdr meridien, falak nisf an-n. 217, 221, 
225, 235, passim; khatt nisf an-n. 291, 293; voir 
aussi irtifd'. 

> 

al-hay’a, c ilm al-hay'a 88 n. 1, 95, 99, 131, 
passim; «qdnun al-hay i a» 101, 139; luiv’dt al- 
falak 197. 

hayldj (astrol.) 271, 273, 275,277; ufuq al-hayldj 
271, 273. 

- 0 ) 

watad 271, 277. 
ia-j 

wasat as-sanuV voir daraja. 
tawassata s-samd : 217. 
awsat voir mat dll. 

& 

sa c at al-mashriq 93, 203, 221, passim. 






